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2 ON THE STRAM-ENGINE. 


It was in 1829, that the first paper of M. Arago on the steam-engine 
was published. The Annuaire of that day had comparatively few readers 
in England. Still, at that period, it was gratuitously sent to several learned. 
bodies and persons to whom the reputation of English science ought to 
have been dear, but the public expression it then excited was so feeble 
and transient, as more to resemble the sob of a vanquished gladiator, 
than the indignant ery of invaded honour. 

It is true, that in the course of the same year, Mr. Ainger, an 
architect, and much the junior of M. Arago, published, in the Journal of 
the Royal Institution, the substance of two lectures delivered by him in 
the Theatre of that Establishment, in which the claims of M. Arago for 
his countrymen were examined, and both them and their author jreated 
with some severity. 

The subject, we believe, was never afterwards publicly noticed in 
England, and for several years the state of opinion upon it was probably 
‘as follows :—M. Arago, and all the French, and the far greater part of the 
continental readers of the Annuaire, were convinced that the coup-de- 
grace had been given to the fame of the Marquis of Worcester, while 
nine hundred and ninety-nine, at least, out of a thousand of the Mar- 
quis’s countrymen, who would have felt that his reputation ought to 
be defended, were totally unconscious of the blow! 

The effect of Mr. Ainger's paper upon M. Arago was to nettle the 
latter to a most painful degree, and during the irritation he laid Mr. 
Ainger on the critical dissecting-table, and most probably “cut him up” 
as perfectly as was ever accomplished by vengeance the most ruthless, 
assisted by power the most formidable, and science the most refined. 

Fortunately, perhaps, for both gentlemen, this operation on Mr. 
Ainger was of a nature that could not be admitted as a “ Note Scien- 
tifique” in the Annuaire. M. Arago cooled, and ho abandoned the idea 
of publication. His victory over the Marquis he still considered unim- 
peached, and this reflection might be favourable to his return to indif- 
ference with regard to Mr. Ainger. But the manuscript which con- 
tained the indignation of M. Arago was not destroyed—it lay slum- 
bering in an inflammable atmosphere;—a spark from the other side of 
the Atlentic set it in a blaze. The explosion which has followed, may 
be a little less annoying to Mr. Ainger than that originally intended, 
but it will be quite as fatal in its consequences to the fame of the Marquis, 
of Worcester, and to the national glory, if the blow of M. Arago be not 

ied more successfully. 

That there may be, on our side of the water, no pretence of igno- 
rance of the attack, we present the article of M. Arago to our country- 
men, carefully translated, and we give it uninterrupted by observation or 
note of our own of any kind, in order that it may have the full force which 
its distinguished author intended; reserving, of course, the right of discuss- 
ing it afterwards, as freely as we may think proper. Further, in order 
that no doubt may be entertained as to the degree of correctness with 
which M. Arago has translated his quotations from English authors, we 
shall give these translations in his own words, and accompany them with 
the original passages. 

Here then, is an antagonist, an arena, lookers-on, a cause, and 
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chine & feu,” says he, “fut, sans aucun doxte, inventée pour la 
premidre fois par le Marquis de Worcester, sous le régne de Charles II*.” 
(Bee A System of Mechanical Philosophy, Vol. II. p. 46.) Then after 
having refuted, by arguments which I shall examine, the pretensions of the 
French authors, who affect to mix up the name of Papin with the his- 
tory of the steam-engine, Robison declares “ qu'il n’hesite en aucune 
maniére a donner I’honneur de la premiere et complete invention au 
Marquis de Worcester.”"t (See A System, &c., p. 50.) A savant, not 
Jess illustrious for the extent of his information than for the vastness 
of his erudition, Dr. Thomas Young, has added his imposing testimony 
to those I have already cited. According to him, the Marquis of Wor- 
cester is the first inventor of the steam-engine,—the first who made use 
of the pressure of steam as a motor. Again, in the rapid sketch he 
gives of the improvements that this machine has successively received, 
none but English mechanicians are introduced. (Lectures on Natural 
Philosophy, Vol. 1., pp. 346 and 356.) I could, in addition, mention the 
able Professor of Mechanics at the Royal Institution, Mr. Millington ;—a 
distinguished member of the new University of London, Mr. Lardner ;—the 
author of an esteemed treatise on Practical Mechanics, Mr. Nicholson, 
&c. &e. 

Decisions so numerous and 80 positive, and the deserved reputation 
of the works from which I have extracted them, did not appear to me to 
leave the shadow of a doubt. So that when, on the request of the students 
of the ELcole Polytechnique, I attempted, some years ago, to trace a 
chronological series of the improvements which the steam-engine had 
received from its origin to the present day, I expected, 1 frankly 
acknowledge, to have had to refer to English mechanicians only. This, 
however, was an error ; our neighbours on the other side of the Channel 
are neither the only, nor even the first, inventors of the steam-engine. 
‘This, at least, appears to me to result from a certain number of passages 
which I now propose to submit to the readers of the Annuaire. 

I feel sure that I have examined this curious point in the history of 








“the sciences, without prepossession. My quotations and my abstracts 


shall be correct, and may be depended upon. If the conclusions that I 
have drawn from them be without foundation, every person may himself 
correct them, as he will have before him all the elements of the question. 
Farther, I ought to mention, before concluding this introduction, that 
there has recently appeared in England itself, 8 remarkable work, 
entitled Descriptive History of the Steam Engine, by Mr. Robert Stuart, 
and in which all the attempts that have been made to make use of the 
vapour of water as a mechanical agent, are appreciated with discernment, 
and, what is still more rare, with a perfect abnegation of all national 
prejudice. Except in a very few instances, the opinions of Mr. Stuart 
‘on the relative merits of the engineers who have concurred in the crea- 


“* [The steam-engine was, beyond all 
doubt, first invented by the Marquis of 
‘Woreeeter, during the reign of Charles II.” 
—Rosison’; System of Mechanical Philo 
sophy. Taare] 





+ We have, therefore, no hesitation in 
giving the honour of the first and complete 
invention to the Marquis of Worceater.”” 
—Ibid, Taare.) 
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All machines in which water has been so employed, bear the name 
of reacting machines. (machines @ réaction.) 

Gas passed rapidly through the bent tube anc produces the same 
effects as water. The tube will be motionless if the gas escape in the 
direction Bo; on the contrary, it will revolve if the issue take place 
laterally. 

These preliminary considerations are sufficient for the compre- 
hension of the mode by which vapour would act in the machine 
of Heron. 

Let us suppose that a hollow globe of 
Fig. 2 metal (Fig.2.) that can revolve between 
two pivots, a and p, is filled with a very 
elastic vapour, that this vapour can 
issue from the globe by a projecting 
tube pc, perpendicular to AB, and in 
the line of a radius produced. We 
can already foresee that if the tube pc 
is open at its extremity, it will have no 
disposition to revolve, and that the 
globe will continue at rest,—that if, on 
the contrary, the issue take place by a lateral aperture , from rear to 
front, for instance, the tube will recede, and tend to turn the globe to 
which it is attached from front to rear. In order to render this rotatory 
motion continuous, nothing more is necessary to be added to the prece- 
ding suppositions, than that one of the two pivots (a, if it be preferred) 
‘be hollow,—that one end of it be in communication with the interior of 
the globe, and the other with a boiler. The vapour given out at s, will 
thus be continually replaced exactly in proportion to the issue. 

In the figure that Heron has given of his little apparatus, two tubes 
may be seen similar to that I have described. They form opposite pro- 
longations of the same diameter, and their /aleral apertures are so placed 
that they both tend to turn the globe in the same direction. 

There is also in the Spiritalia, the description of a machine exactly 
resembling the preceding, with the difference only, that a current of 
heated air supplies the place of the current of vapour. 

In short, a certain use of aqueous vapour is found in the apparatus 
described by Heron, but this vapour operates in it in a manner altogether 
different from its action in modern machines. Watt, to whom the 
attempts of the Grecian mechanician were not unknown, was of opinion 
that nothing useful would ever be drawn from them*. ther persons, if 
Iam correctly informed, augur, on the contrary, 60 favourably of the effect 
which it would be possible to obtain by an improvement of the mecha- 
nism of Heron, that they have sought to obtain, by a patent, the exclu- 
sive right of enjoying it. Time and experience will decide. One thing 
only can be foreseen, that if by modifications, of which we have not the 
smallest idea, machines acting by steam and reaction should one day be 
successful and their history be desired, care must be taken to point out 











© [Not of a natare to be of any real use,"—Watrs Notes to Robison, Tnaxs.] 
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“ Notwithstanding the opposition and the contradictions of Ravage, 
the invention of Garay was approved, and if the expedition with which 
Charles V. was then engaged had not interfered, it would no doubt have 
been patronized. 

“But withal, the Emperor promoted the author a step, made him a 
present of 200,000 maravedis, commanded the Treasury to pay him all costs 
and charges, and in addition bestowed upon him several other favours. 

“ The above is derived from documents and original registers which 
are preserved in the royal archives of Simancas, among the papers relating 
to the state of commerce in Catalonia, and those of the Secretaries of 
‘War, of Land, and of Sea, of the said year 1543. 

“ Tuomas Gonzanez. 








“ Simancas, 17th Auguat, 1825.” 


According to M. de Navarrete, it follows from the note presented 
above, that steam-boats are a Spanish invention, and that they have been 
merely revived in our time. From it would also follow, that Blasco de 
Garay must be considered as the true inventor of the steam-engine. 

‘These pretensions appear to me to be of such o nature that they 
may be both rejected. Generally speaking, the history of the sciences 
should be based exclusively upon printed documents. Those in manu- 
script ought to have no value in public estimation, for, in most cases, 
there is no means of establishing the accuracy of the date which is assigned 
tothem. Extracts from manuscripts are still less admissible. Theauthor 
of a1 stract sometimes has not thoroughly understood the work of which 
he is giving an account, and he substitutes, even without intending todo 
80, the ideas of his time,—his own ideas, for the ideas of the writer that 
he is abridging. I shall grant, nevertheless, that none of these objections 
are applicable to the case before us,—that the document quoted by M. 
de Navarrete is really of 1543, and that the extract of M. Gonzalez is 
faithfully made; but what will be the result? That on attempt was 
made, in 1543, to propel a vessel by certain machinery, and nothing 
more, The machine, it may be said, possessed a boiler, therefore it was 
asteam-engine. This argument is not conclusive. There exists, in fact, 
in various works, projects of machines in which fire may be seen beneath 
a boiler filled with water, without the steam performing any part what- 
ever. Such, for example, is the machine of Amontons. Farther, even 
if it be admitted that steam produced the motion in the machine of 
Garay, it does not therefore follow necessarily that this machine was 
new, and that it had any resemblance with those of the present time, for 
Heron, as has been already scen, described, 1600 years before, the means 
of producing rotatory motion by the action of vapour. I shall even add, 
that if the experiment of Garay had taken place, that if his machine was 
a steam-engine, everything would lead us to believe that he made use 
of the wolipile of Heron. This apparatus is, in fact, not of very diffi- 
cult execution, while (it may be boldly asserted) the simplest steam- 
engine of the present day requires in its construction a precision of work- 
manship very superior to any which could be obtained in the sixteenth 
century. Finally, as Garay would not exhibit his machine to any one, 
not even to the commissioners whom the emperor had appointed, all 
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rant of the cause of the ascent of the liquid by thetube Bc. This cause 
was perfectly known to him, and I find the proof of it in his Theorem I., 
p. 2 and 3, in which, in relation to a very similar experiment, he says, that 
“the violence of the vapour (produced by the action of the fire) which causes 
the water to ascend, proceeds from the said water, which vapour will 
insue after the water shall have issued by the cock with great violence.” 


1629, Branca. 


Branca is the author of a compilation, entitled La Machina del sig G. 
Branca: Roma, 1629. This work contains the description of all the 
machines within the author’s knowledge. In this number may be observed 
an molipile placed on a brasier, and so arranged that the current of vapour 
which issues by a tube, strikes upon the sails or the paddles of a small 
horizontal wheel, and turns it. The current from the pipe of a common 
bellows will evidently produce the same effect. 

Ihave hitherto not been able to conjecture by what anology there 
can be detected in this wolipile the first germ of the steam-engines which 
are nowin use. At all events, and I shall confine myself to the remark, 
the collection of Branca is very much later than the two first editions 
of the work of Salomon de Caus. 


1663. Marquis or Worcester*. 


Tue Scantling of One Hundred Inventions, by the Marquis of Worcester, 
appeared in 1663, during the reign of Charles If. This book is more 
generally known under the title of Century of Inventions, The machine 
which English authors consider as the first steam-engine, is described in 
is the 68th invention): 
+“Jaiinventé un moyen admirable et trés puissant d’¢lever l'eau 
+ [“No. LXVIIL (A Fire Water- 
wor -An admirable and most forcible 
way to drive up water by fire, not by 
drawing or sucking it upwards, for that 
must ba, as the philosopher calleth it, infra 
spharam activitatis, which is but at such 








experienced numerous 


first Worcester lost his immense fortune ; 
he went over to Ireland only to be there 
imprisoned ; he 


., was detected, and shut upin the Tower, 
whence he was released only by the Re- 
storation. Tradition ‘that the no- 
tions of Worcester on the use that it might 
‘be possible to make of the power which 
saqicous vapour were suggested 
during his latter detention, by the sudden 
Aleration of the cover of the: vessel in 
which his food was preparing. /aneo- 
Tote were true, It would be very honourable 
to the inventive mind of the prisoner; but 
‘at the same time, it would show his small 


that Worcester resided there, 





‘8 distance, But this way hath no bounder, 
if the vessels be strong enough; for I have 
taken a plece of a whole cannon, whercof 
the end was burst, and filled it three quar- 
tera full, stopping and screwing up the 
broken end, as also the touchhole, and 
making a constant fire under it, Within 
24 hours it burst, and made a great crack; 
‘so that, having found a way to make my 
‘vowels, so that they are strengthened 

the force within them, and the one to 

after the other, have seen the water run 
8 constant fountain stream, 40 feet 
. One vente! of water, rarefied by fire, 
iveth up 40 of cold water; and a man 
‘that tends the cock is but to turn two 
cocks, that one resol of water being con: 
refill 
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Of the water is sufficient to alarm the most courageous men*—(Elémenis 
d'Artillerie, p. 128. Paris, 1605.) 

I see in it, farther, the notion of raising water by the elastic force of 
vapour. This notion belongs to Salomon de Caus, who published it 48 
years before the English author. 

I find in it, finally, the description of an apparatus adapted to pro- 
duce this effect ; but who did not know that the metallic ball of Salomon 
de Caus would also raise water to any height whatever, if we suppose the 
sides to be sufficiently strong, and the heat very intense? Perhaps it may 
he said that the machine of the Marquis of Worcester is the preferable 
one. I can grant this, and no consequence will follow ; for the question 
is not, at the present moment, to ascertain which engineer conceived 
the better steam-engine, but simply who was the first to take advantage 
of the elastic force of vapour in order to raise a weight, or to produce 
motion. Farther, before we can compare the project of the Marquis 
of Worcester with other projects, we must know accurately in what 
the former consisted. This problem has not hitherto been selved, for the 
very simple reason that the description of the 68th invention of the 
English nobleman is totally deficient in clearness. No person, in the 
present day, would be embarrassed, if he were required to construct a 
machine for draining in which water should be lifted by the action of 
vapour; but when the question is to reproduce that of the Marquis of 
Worcester, we must be bound to do what the author describes, and 
nothing more. 

Mr. Stuart, submitting to these two conditions, has found that an 
approximation, the nearest possible, may be made to the description of 
his countryman, by grouping together two of the machines of Salomon 
de Caus, s0 as to produce, by their alternate play, a continuous flow. The 
other solutions that have been hitherto given, of the same problem, as 
that of Millington for example, are evidently inadmissible. 

When MM. Thomas Young, Robison, Partington, Tredgold, Mil- 
lington, Nicholson, Lardner, &c., held up to view the Marquis of Wor- 
cester as the inventor of the steam-engine, the work of Salomon de Caus 
was, doubtless, unknown to them. Since it is now established, without 
contradiction, that the first idea of raising weights by the assistance of 
the elastic force of vapour, belongs to the French author; that if even 
the machine of his competitor did ever exist, it was, according to all 
appearance, the apparatus described nearly half a century before, in the 


* I borrow this quotation from one ofthe | enclosed. As for example : let there be a 
wurious historical articles, 20 rich in eru- | ball of copper, of a foot or two in 
dition, that M de Monigdry bas publiabod | and of aa inch thick, the which sball be 


on the mochines in which fire, in any | filed wih water by» small the 
manner, employed, and I substitute it for | which shall be stopped strongly with » 
foll de | nail, oo that the water cannot get out it 


the following passage from Salomon nail, 
Caus, which I had at fro inserted in the | in certain, that if the aaid ball bo put on « 
text.” This pasange did not appear until | Inrge fire, 90 that it become very hot, there 
ten years after, that is to say, in 1615, but | will be a compression ro violent that the 
nearly 50 years before the | ball will explode in pieces with a noise re~ 
Century of Inventions. ” “The violence | sembling a petard.' 
will be great when the water exhales into | forces mouvantes, liv. 1. 
alr by means of the fire, and the said air is 
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forces mouvantes, and 20 years after the date of the patent of Worcester, 
the project of Moreland could only be considered as a plegiarism. Let 
‘us, nevertheless, say, to the honour of this mechanician, that the numbers 
which he gives to express the relative volumes of water and of an equal 
weight of vapour, are less remote from the truth than could have been 











expected from experiments made in 1682. 
1690 & 1695.—Denis Parin*. 
Fig. 5. Suppose a broad vertical cylinder, 4 Bop, 
mal, Fig. 4, entirely open at its upper part, and 
4 mf resting on a metallic base provided with 
a valve, s, which opens upwards kt plea- 
sure. Place in the middle of this cylinder 
a moveable piston, v, which closes very 
x accurately the aperture of the cylinder. 
The atmosphere will press with all its 
weight on the superior face of this piston; 
! —it will push it downwards. If the valve 
¢| p. 18 i? 8 be open, the portion of the atmosphere 
- which fills the space Dc EF will tend, on 
the contrary, by its reaction, to elevate the piston. This second force 
will be equal to the first, because, in a gas, as ina fluid, the pressure on 
every point ia the sdme in every direction. The piston, thus influenced 
by two forces which are in equilibrium, will, nevertheless, descend, but 
only by the effect of its own weight. The smallest effort, therefore, 
which should be superior to this same weight, would be sufficient to ele- 
yate the piston to the summit of the cylinder, and to maintain it there. 
Suppose, in fact, that the piston has been conducted to the euperior 
extremity of its course, as is represented in fig. 5, and let us scek 
to make it forcibly descend. A very efficacious means would be to 
shut the valve s, and then, if it were possible, to annihilate suddenly 
and completely the portion of atmospheric air which fills the space 
ABcD, in the body of the pump. In this case the piston would receive 
no other action than that of the exterior atmosphere with which it is 
loaded. This action would operate downwards upon the superior surface, 
and would be measured by the weight of a column of water of 10 métres 
(about 33 Eng, ft.) in height, and the base of which would be equal to 
that of the body of the pump, or, which comes to the same, the weight 
of a column of mercury of an equal base and only 76 centimetres (about 
30 Eng. i.) high, for such is the weight ofthe atmosphere. 
Yerity of Masbourgs be died in 1710. Tt 
may be ar that the Aca~ 
diane dee faris did not make 
Papin one of its associates, when it in 
known that as carly as 1690 he had pub- 








iences of 





mente, procered bis uoruination, aut 
Peter et ‘the Royal Society, in 1681. 
‘Obliged to leave his a country by the revoca- 
tion of the edict of Nantes, Papin took 
refuge in ‘Germany with the Landgrave of 
Heme, and dischangod, in a distinguished 
manner, for several years, the functions 
of Professor of Mathematics at the Uni- 








lished a memoir in which is found, as we 
shall immediately sce, the clearest and 
‘most methodical description of the steam- 
engine, known in ine er day as the 

even that used in 








it bo in whatever = dineedon itmay. 
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“T therefore set myself,” he adds, “ to accomplish the same end in 
another way: and as water has the property, being changed by fire into 
vapours, to spring as air, and afterwards to be 20 completely re-condensed 
BY COLD, that there docs not remain in it the slightest appearance of this 
elastic power, I therefore thought it would not be dificult to construct 
machines, in which by means of a moderate fire, and at small cost, water 
would produce the perfect vacuum which had been 20 unsuccessfully sought 
by means of gunpowder.” 

This important passage is found at p. 53 of the Recueil, printed at 
Cassel, in 1695, as an extract from the Acta Eruditorum Lipsia, for the 
month of August, 1690. It is followed by the description of the little ap- 
paratus which Papin used in the attempt to realize his invention. The 
body of the pump was but 2} inches in diameter, and did not weigh 5 
ounces, At each oscillation it lifted 60 Ibs. to a height equal to the 
dimensions of the descending course of the piston. The vapour disap- 
peared so completely when the fire was removed, that the piston to 
‘which this vapour had communicated the ascending movement “ rede- 
scended to the bottom, in such a manner that there was no reason to sup- 
pose that there was any air to press it beneath, and oppose its descent.” 
(Recueil, p. 55.) 

The water which furnished the vapour, in these first attempts, was 
not contained in a separate boiler, but was placed in the body of the pump 
itself upon the metallic plate which closed it at bottom. It was this 
plate that Papin heated directly to transform the water into vapour; it 
‘was the same plate that he cooled by removing the fire when he wished 
to produce condensation. THe reports, that with a moderate fire he 
required but a minute, in the experiments of 1690, “ to drive the piston 
in this manner to the summit of its tube.” (Recueil, p. 55.) But in 
subsequent attempts he “exhausted the tubes in a quarter of a minute.” 
(Recueil, p. 61.) 

Finally, he himself declares that starting always from the principle 
of the condensation of vapour by cold, the end which he proposed might 
be attained “by various constructions easy to be imagined.” (See 
Receuil, p. 53.) 

The machines of Salomon de Caus, and of the Marquis of Wor- 
cester, were simple draining apparatus. Their authors proposed them 
only as means of raising water. This was also the principal object of 
Papin in his atmospheric-pressure engine, but at the same time he saw 
perfectly well, that the alternate movement of the piston in the body of 
the pump was capable of other applications, and could become a univer- 
sal motor. 

In fact, there may be found, at pp. 58 and 59 of the Recueil, and 
even so early as in the Acla Erudilorum Lipsie, of 1690, a method 
adapted to change this alternating movement into one of rotation. I do not 
insist longer on this point, in this place, because we shall have to consider 
it fartheron, under the head of steam-boats, and Ishall conclude this section 
on Papin, by presenting to the reader the several consequences which 
appear to me to flow from the extracts which he has just read.— 

Papin conceived the first piston steam-engine. 

‘Papin was the first to see that aqueous vapour furnished 8 simple 
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1698. Carrarn Savery. 


‘Wu have no proof, whatever, that Salomon de Caus ever con 
structed his steam-engine. I may also say the same of the Marquis of 
‘Worcester*. The machine of Papin in which the action of vapour and 
its condensation are successively in action, was executed on a small scale 
only, and merely with the view to establish experimentally the correct- 
ness of the principle on which it was basedt. Thus, although, properly 
speaking, there was nothing very new in the steam-engines of Savery, they 
could not, without great injustice, be passed over without notice, as they 
really were the first that were applied. Farther, Ido not think it my 
duty to introduce here the delineation; the reader will be able without 
this assistance to obtain a correct idea, if he will refer to that of Salomon 
de Caus and pay some attention to the following considerations. 

‘According to the project of Caus, the acting vapour would be 
engendered in the vessel which contained the water to be raised, and at 
the expense of the same water. In the machine of Savery there are two 
distinct vessels; the one contains the water; the other, that may be 
called (la chaudiere) the boiler, contains the vapour. This vapour, 
when considered sufficiently abundant, is conveyed to the upper part of 
the water-veasel by a communicating tube, opening at pleasure by means 
of a cock. It acts downwards on the surface of the fluid, and forces it 
into an ascending vertical tube, the lower aperture of which must 
always be situated below this surface, for, if it be not so, the vapour 
itself would escape. As far as this point the difference between the 
two machines is trifling : let us go on with the comparison. 

In the engine of Salomon de Caus, as soon as the pressure of the 
vapour has produced its effect, an assistant replaces the expelled water, 
by means of an aperture situated in the upper part of the metallic sphere, 
and which is opened or closed at pleasure. Nothing more remains to be 
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° ivilege solicited hy the Marquis 
of Woreerter wen granted to him, accord: 
ing to Walpole, on the simple assurance 
which he gave to the Commissioners ap- 
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‘vented @ machine which moved by tho 
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asserted, that the Bill solicited by Worces- 
ter was finally subjectedto long and minute 
‘examination, but to neutralize the evidence 
of Walpole, it must be proved that the 
Parliamentary Commissioners had seen = 
machine in action, or at least a model, and 
nobody up 12 the present hour has’ pre- 
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+ The Count de Sintzendorff, jotor 
of several mines in Bohemia which were 
overflowed, invited Papin to vislt and drain 
‘them, with his engine; but the calamitous 
circumstanocs in which Germany was then 
placed, did not permit him to remove. “I 
could wish extremely,” said he, ‘to render 
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difficulties of execution, than from the important defects which are in- 
separable from this class of machines. In order to raise water to the 
height of 65 métres (71 Eng. yards), for example, Savery was com- 
pelled to raise the pressure of his boiler to six atmospheres ; this pro- 
duced continual derangements in the joints, the melting of the solder- 
ings, and even dangerous explosions. Thus, notwithstanding the title 
of his work, the erigines of this engineer were not usefully employed in 
mines, They were only used to distribute water in various parts of 
mansions and pleasure-houses, in parks, and in gardens: anywhere, in 
a word, where the difference of level to be overcome did not exceed 
about forty feet. By the assistance of the engine proposed by Papin, 
there is, on the contrary, no height to which water cannot be carried, 
even should vapour of very feeble tension be employed : all that is neces- 
sary in such a case is, to give to the body of the pump a diameter suffi- 
ciently great. 

In short, Savery attempted to use the elastic force of vapour to 
force up the water in a vertical tube; but Salomon de Caus had done it, 
precisely in the same way, eighty-three years before. Savery filled by 
suction the vessels in which the vapour afterwards acted ; but, in 1698, 
suction was not a novel principle, since the horror of a vacuum had been 
very anciently invented to explain it, and, besides, applications of it, 
exactly similar to those of the English mechanician are contained in the 
Raisons des forces mouvantes, feuille 19, verso. Suction, too, contri- 
buted very little to the value of the engine, for it merely added about 
thirty feet to the height to which the fluid could have been elevated 
without it. 

Savery, finally, produced the vacuum which induced the suction, 
by the cooling of vapour. Here is an important point, but—Papin had 
published the method a long time previous. The patent granted to 
Savery is dated the 25th of July, 1698; the experiments with his 
machine before the Royal Society were made in the month of June, 
1699 ; the first edition of the Miner's Friend bears the date of 1702: 
therefore the priority of the titles of Papin would have the advantage of 
three years, even in the case, when laying aside the Acta Eruditorum 
Lipsiz, we should go no further than the Recueil, in which are collected. 
several memoirs by this mechanician, for this work was published in 1695. 
‘What remains, therefore, to Savery? The honour to have first executed, 
on rather a large scale, a steam-engine for draining, and, if it be desired,— 
that of having obtained the condensation of vapour by cooling, through the 
means of sprinkling the external sides of the metallic vessel which con- 
tained the vapour, with cold water. In describing, for the first time, 
ingenious means of producing a vacuum, Papin, in fact, is not 
explicit on the different constructions easy to imagine (these are his 
expressions) that may be employed to obtain this object. During his 
experiments with a little cylinder, he was contented, as has been seen, to 
take away the fire. 





[To be continued.] 
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some chlorine from your chlorine bottles, into an air-jar, about eighteen 
inches long, and three inches diameter, until it is completely full, and take 
particular care that no grease from the stoppers or mouths of the bottles 
touches the mouth of the air-jar, close it with a ground glass plate, or 
piece of stiff card, and having uncovered the plate containing the solution 
of the muriate of ammonia, quickly, yet cautiously, bring the mouth of 
the air-jar full of chlorine nearly to touch its surface, then remove the 
glass plate or card, and let the jar stand in the solution, 
as here shown. You will soon remark that the solution 
is gradually absorbed, and rises in the air jar; a sort of 
oily film appears on its surface, it acquires a deep yellow 
colour, and presently globules like a yellow oil, collect 
uponthe surface, and fall intothe plate, where they coalesce 
into one large globuile, having a beautiful bright golden 
yellow colour. This substance is the chloride of nitro- 
gen; let its formation go on, until the solution nearly 
fills the jar, and the yellow colour of the atmosphere above 
it disappears, which will indicate to you that the whole, 
or nearly the whole, of the chlorine has entered into 
combination with the nascent nitrogen evolved by the 
decomposition of the ammonia in the muriati 

‘Well, then, you have succeeded in obtaining the compound; but the 
next question is, how are you to remove it from the vessels? The first 
thing to be done is to incline the air-jar a little on one side, so as to 
allow air to enter it very gradually, and thus displace the solution; this 
must be done cautiously, letting only small bubbles up at a time; and 
when the jar is thus emptied, take it out and place it on the table, 
with its mouth downwards, which will prevent your being annoyed by 
the escape of any excess of chlorine that it may chance to contain; the 
solution also has a strong odour of the gas, and you must take care not 
to inhale it: 








The globule of chloride 
of nitrogen, or any portion of 
it, can be removed from the 

> solution, by means of a small 
glass syringe, as shown in the 
annexed wood-cut. This is easily made by taking a bit of clean glase 
tube, about a quarter of an inch in diameter, and five or six inches 
long, holding one end of it in the flame of a spirit-lamp, until it becomes 
red-hot, and soft, then nipping the end with a pair of pliers, and suddenly 
drawing it out in a slanting direction ; a long capillary tube is thus pro- 
duced, which must be broken off to within half an inch of the bottom of 
the large tube. A straight piece of copper bell-wire, about seven inches 
long, must then be taken, and jagged with a knife at one end, so that it will 
hold enough fine tow or cotton, rolled round it, to fit the interior of the 
glass tube, and thus form a piston; the syringe is then completed; dip its 
small beak into a glaes of clear water, draw the piston up and down, 
8 few times, so as to bring it into proper action 
The syringe being rather less than half full of water, plunge its orifice 
beneath the solution of muriate of ammonia, so as to touch the globule 
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Porret, Wilson, and Kirk, (who made a very extended set of experiments 
upon the subject,) is most readily effected by greasy or oily bodies, 
phosphorus, and fused potassa, but not by the metals, resins, and sugar. 

Sir Humphry Davy found the specific gravity of chloride of nitrogen 
to be about 1-6; that is, considerably heavier than water; it does not 
congeal by cold, and has a very peculiar irritating odour; it very soon 
entirely evaporates, by exposure to air. Mercury, and some other metala, 
slowly decompose it, by absorbing its chlorine, and evolving ita nitrogen ; 
and by a slow action of this kind, Sir Humphry analysed the compound, 
and determined its composition to be 1 proportional of nitrogen = 145 
and 3 proportionals of chlorine = 108; its representative, or equivalent 
number, = 122; it is, therefore, a terchloride of nitrogen. 

Chloride of nitrogen was discovered by Dulong, about the beginning 
of 1812; it was then called “ Detonating Oil,” but its preparation was 
Kept secret, on account of the sanguine expectations entertained by the 
French, of employing it aga most destructive agent in naval warfare. 
Sir H. Davy, understanding that chlorine and nitrogen were concerned 
in its formation, instituted a course of experiments, in order to effect 
the combination of the two bodies, and he discovered the mode already 
detailed for its production, as likewise its true nature and properties. 

‘We have now to examine the compound of iodine and nitrogen. 

Todine and nitrogen have no direct action upon each other, but by 
presenting iodine to nascent nitrogen, the two elements combine and 
produce an iodide of nitrogen, which is the most explosive substance 
hitherto known. 

The easiest method of producing it is the following :—Take a small 
wine-glass, and pour into it about an ounce of strong aqueous solution 
of ammonia (liquor ammonia), to which, add about twenty grains of 
iodine ; stir it round two or three times with a bit of glass rod, or the stem 
of a clean tobacco pipe, and then leave it at rest for about half an hour. 

In this experiment, the following decomposition takes place:— 
Ammonia consists of hydrogen and nitrogen, the iodine decomposes 
part of it, combining with its hydrogen to form hydriodic acid, which 
unites to an undecomposed portion of ammonia to form Aydriodate of 
ammonia ; the nascent nitrogen evolved from the decomposition of the 
first portion of ammonia, meeting with a portion of free iodine, combines 
with it to form the iodide of nitrogen. 

Now during the time that this singular and somewhat complicated 
change of elements is going on, you can occupy yourself in making the 
following arrangement, for the purpose of drying the iodide presently. 

Take half a dozen pieces of white filtering-paper, about the size of 
this page, and double each piece into four thicknesses; place these pieces 
in different parts of the laboratory, as far distant from each other as 
may be, some, for instance, in cupboards, others on shelves, &c.; the 
reason for thus dispersing them will presently appear. 

If you now examine the contents of the glass, you will find at the 
bottom of the liquid a considerable portion of a brownish black powder ; 
it is the iodide of nitrogen, from which you must pour off the super- 
natant liquid (which is useless), and then with a lip of stout card, or 
4 mna)] wooden or ivory knife, take out a portion of the powder, about: 
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‘We hare lastly to consider a very curious compound of hydrogen 
and nitrogen ; namely, terhydruret of nitrogen, better known as ammonia, 
or volatile alkali. 

‘Hydrogen and nitrogen have no direct action upon each other, but 
they combine under certain circumstances, and produce ammonia, which, 
under ordinary circumstances, is a gaseous body. You may procure it 
by the action of quicklime upon muriale of ammonia; if you cannot 
easily obtain some quicklime from the builders, you must prepare some 
in the following manner; take a moderately large earthenware crucible, 
and fill it with powdered whiting or chalk, place it in a fire, and keep it 
at a strong red heat for two hours; whiting and chalk are carbonates of 
lime; and by the action of heat you drive off the carbonic acid, and 
quicklime remains in the crucible; let it cool, and then take out a spoon- 
ful or two, place it on a plate, and drop a little water on it, if it slakea, 
and evolves heat, you may conclude that it is properly calcined; reduce 
it all to a fine powder, which must be preserved in a bottle closely 
stopped. Powder also two or three ounces of muriate of ammonia, 
tolerably fine, and put it into a bottle ready for use. 

Now take a Florence flask, perfectly dry inside; find a cork that will 
fit its neck accurately, make a round hole through the cork with a “rat-tail 
file,” large enough to fit one end of a bit of glass tube about half an inch 
in diameter, and twelve inches long, into which you must place a long 
folded strip of filtering paper ; the next things that you require are four 
or five stoppered bottles perfectly dry inside, and the stoppers slightly 
greased, and now you will be ready for work. 

Weigh out two ounces of quicklime, and one ounce of the muriate of 
ammonia, mix them quickly together by rubbing them in a mortar, then 
place the mixed powder on half a sheet of paper; you will find a very 
pungent odour evolved in doing this, which odour is that of ammonia ; 
You must now pour the mixture into the flask as quickly as you can, and 
then insert the cork with the glass tube, set the flask on a retort stand, 
and steady it by means of an upper ring, as shown at p. 364, Vol. I 

Now heat the bottom of the flask gently with the flame of a spi 
lamp, and hold a bit of turmeric paper to the end of the tube; if its 
yellow colour is reddened, ammonia, or volatile alkali, is evolving; and 
‘when the reddening becomes very intense, you may proceed to collect the 
gas, by putting one of the glass bottles, with its mouth downwards, over 
the end of the tube, so that the tube quite touches its bottom, and the 
bottle will safely hang on it. 

Gaseous ammonia, or ammoniacal gas, is very light as compared with 
air, and therefore it rises into the bottle, expelling the air, and you may 
judge when the bottle is full of the gas, by. holding a bit of turmeric 
‘paper to its mouth; if the test paper is strongly reddened, you may 
remove the bottle, holding its neck still downwards, and having put in 
the stopper, place it on the table in its usual position; put a fresh bottle 
on the tube, when it is filled remove it in like manner, and so go on until 
no more gas comes off. Towards the end of the process, a little water 
will rise from the materials in the flask; this will be absorbed by the fil- 
tering paper in the tube. 








80 4 POPULAR COURSE OF CHEMISTRY. 


proportions as already directed, put it into a retort, with about a pint of 
water, and proceed to distillation in the same arrangement of apparatus as 
that shown at page 359, Vol. III.; you will collect in the bottle a 
considerable quantity of aqueous solution of ammonia, liquor ammonia, 
as the operative chemists call it, and from whom you may purchase it 
whenever you require any considerable quantity. 

Liquor ammonia must be preserved in a well-stoppered glass bottle, 
or otherwise the ammonia will fly off to a very great extent, or absorb 
carbonic acid from the air. - 

The results of many experiments upon ammoniacal gas, agree in 
proving it to consist of 1 proportional of nitrogen = 14 + 3 proportional 
of hydrogen =3; its equivalent, or representative number, is therefore = 

The annexed diagram will serve to show you the weight and volumes 
of the gases, and their condensa- 
tion by union into the space of fo 
volumes. 

Such being the elements of 
ammonia, you will understand 
how it is evolved by the decom- 
position of organic bodies, consist~ 
ing of carbon, oxygen, hydrogen, 
and nitrogen. If you burn a quill 
ora feather, you know that a very 
pungent odour is evolved ; 
due to the hydrogen and nitrogen 
uniting to form ammonia. Put a 
few chips of quill into the bottom 
of a glass tube sealed at one end, about half an inch in diameter, and six 
inches long; then thrust into the upper part a small strip of turmeric 
paper ; heat the end of the tube containing the quill with the flame of a 
spirit-lamp ; it begins to scorch and blacken, and emits a large quantity 
of fumes, which will redden the turmeric paper, in consequence of con- 
taining ammonia; the original yellow colour of the paper will return, if 
you take it out and place it on the warm part of the tube. < 

Nearly all animal matters evolve ammonia when thus decomposed 
by heat; indeed, the result is so general, that it is looked upon asa 
tolerably accurate test of the presence of an animal substance. If you 
heat a bit of wood exactly in the same manner, there is no evolution of 
‘ammonia, because wood, and most other vegetable substances, consist of 
carbon, oxygen, and hydrogen—the nitrogen is wanting, and therefore 
ammonia cannot be formed. Vinegar, or acetic acid, is abundantly pro- 
duced, as you will find, if you test the fumes with litmus paper; it 
becomes reddened: acetic acid consists of carbon, oxygen, and hydrogen, 

In some animal matters, however, wifrogen is wanting,—this is the 
case with fal; it consists of carbon, oxygen, and hydrogen only. And in 
some vegelable matters, nitrogen is present,—this is the case with fungi, 
which consist of carbon, oxygen, hydrogen, and nitrogen; they pro- 
duce ammonia. Therefore you must not regard the production of am~ 
monia as an infallible test of the presonce of auimal matter, as the 
following experiment will still further show. 
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=37-+41 proportional of ammonia =17; its equivalent number is there- 
fore = 54. As it is a very abundant article of commerce, chemists 
rarely form it for their experiments; it is produced by the decomposition 
of sulphate of ammonia, by common salt, or chloride of sodium, on a very 
large scale; and as it sublimes by heat, it is generally met with in large 
thick cakes, as broken out of the subliming vessels. By cautiously eva- 
porating its aqueous solution, you may obtain it in crystals, which are 
cubic, octoedral, or plumose, according to circumstances. It is very much 
employed in the arts, especially in tinning copper vessels. It prevents 
the surface of copper from oxidizing, keeps it clean, and the melted tin 
readily adheres. From the circumstance of its having originally been 
procured from the neighbourhood of the Temple of Jupiter Ammon, it 
received the name of Sal Ammoniac, by which it is commonly known at 
the present day; and hence the origin of the term ammonia, which, 
strictly speaking, is a terhydruret of nitrogen. 

‘There is only one other ammoniacal salt of any importance, that 
can now be spoken of, viz. the nitrate of ammonia; and I have alreidy 
shown you how to form it, (p.175, Vol. III.) for the production of 
nitrous oxide. I need do no more at present than advert to its com- 
position, in order to explain to you the theory of the production of the 
above gas. Nitrate of ammonia consists of 1 proportional of nitric 
acid = 54-+1 proportional of ammonia =17; the equivalent number is, 
therefore, =71. When heated, the three proportionals of Aydrogen of 
the ammonia combine with three proportionals of the orygen of the nitric 
acid, forming three proportionals of water, whilst the 1 proportional of 
the nitrogen of the ammonia, and the 1 proportional of the nitrogen of 
the nitric acid, unite with the ‘wo remaining proportionals of oxygen, 
forming two proportionals of nitrous oxide. - ; 
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drew the timber away and released the spike. Care was taken to cause 
the strain to pass through the axis of the spike, and, by a very gradual 
application of weights, to avoid surpassing that force which was just 
sufficient for its extraction. 

‘The first experiment was upon one of Burden’s patent square spikes 
with a cutting edge, intended to be, in all cases, placed across the grain 
of the timber. This spike was 375 inch square, and was driven into a 
sound plank of seasoned Jersey yellow pine 3} inches. The force 
required to extract it was 2052 Ibs. The exact weight of the part driven 
into the wood was 866 grains troy. 

‘The second trial was upon a flanched, grooved and swelled spike, 
having the grooves between two projecting wings or flanches on the same 

A sides as the faces of the cutting edge. The other two sides 
were planes continuing to the head. A cross section of this 
spike taken 1} inches above its edge or point, had the form 
of the figure annexed. At fy of an inch from the edge, 

e that is, where the flanches project least, or where the swell 

between them comes nearest to forming a perfect square, the figure is as 
follows:—the dotted line e¢ in each figure representing the direction of 
a the cutting edge. Towards the head of this spike, the 
I flanching and grooving is suppressed, and the farm becomes, 





a.square. This experiment was made on the same piece 

of Jersey yellow pine as the first, and the weight required 

for extracting the spike was 1596 Ibs.; the weight of the 
part driven in was 708} grains. The cutting edge was ragged and irre- 
gular. The distance to which it was driven was 3} inches, asin the first 
trial. To know the relative values of the two forms of spikes, we have 
but to divide the weight required for the extraction of each by the 
number of grains in the part which had been buried in the wood. Thus 
2052 = 866 = 2:37, and 1596 + 708-25 = 2:112. Hence the plain 
spike had an advantage over the swelled and grooved one, in about the 
proportion 23 to 21. It should be mentioned, also, that the plain spike 
was drawn out by a very gradual addition of force; whereas the force of 
1596 Ibs. drew the grooved spike immediately after its application. In 
the first trial, an attempt was made to detect any yielding or gradual 
retreat of the spike before the final start, but none was perceived. 

The third and fourth experiments were made with the same spikes 
respectively as the first and second; but instead of yellow pine the timber 
employed was thoroughly-seasoned white oak. 

‘The plain spike driven 39 inches into that timber, required for its 
extraction a force of 3910 Ibs., and, as before, exhibited no signs of 
movement until the instant of starting, when it suddenly came out about. 
a quarter of an inch, or os far as the range of motion, and the elasticity 
of the machine, would permit. 

The flanched, swelled and grooved spike driven 3g inches into an~ 
other part of the same piece of plank, from which the plain one had been 
extracted, was drawn out with a force of 3791 Ibs. A slow motion to 
the extent of sy or y4y of an inch was in this trial perceived to precede 
the starting of the spike; and was accompanied by a gradual protrusion 
of the fibres of the timber immediately around the iron. 
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driving thick, and especially a rather obtusely pointed, spike, folded in 
masses backward and downward, so as to leave, in certain parts only, the 
faces of the grain of the timber in contact with the surface of the metal. 

That the view just presented is correct, secms also probable, from 
what was observed in the case of the awelled spike. For while the 
grooved but unswelled one driven into chestnut timber (Table II. Ex. 6,) 
required 1852 Ibs. to extract it, the grooved and swelled one (Ex. 1. 
same table,) took but 1710. And in Table III. Ex. 2, we find the swelled 
spike drawn from white oak by 3727 Ibs., and the grooved but not 
swelled one (Ex. 12,) requiring 4247. Hence, it appears to be neces- 
sary, in order to obtain the greatest effect, that the fibres of the wood 
should press the faces as nearly as possible in their longitudinal direction, 
and with equal intensities throughout the whole length of the spike. 

Arranging the spikes according to the order of their ratios of reten- 
tion to weight, as given by the experiments from 5 to 19, inclusive, in 
Table LIL, we have the following: 


1, Narrow flat, witharatioof . . . ~ 7049 
2. Wide flat. . are th niyo chet oy BAD 
3. Grooved but not swelled. 2 we 5-662 
4. Grooved end notched. .  . ses 8300 
5. Grooved and swelled re ee er 1 | I 
6. Burden’s patent... wee 4509 
7, Square hammered spiko. . . . . 4129 
8, Plain cylindrical. 3-200 


Experiments 16, 17, and 18 of hd sarnd table were tuade by driving 
the spikes, which were cylindrical with conical points, into the timber 
endwise of the grain. This method of comparing two forms, the one 
grooved, and the other plain, was adopted on account of the extreme 
liability of the timber to be split by driving spikes of these forms across 
the direction of the fibres, It was observed, that on drawing these 
spikes the holes were almost perfectly square. This resulted from the 
position of the rings of annual growth, and the greater elasticity in some 
directions than in others. It is probable that, if the filed grooves, in 
experiments 16 and 17, had been covered with a scale of oxide, as was the 
case with the plain spike used in experiment 18, the former would have 
given a somewhat higher result. When holes are drilled into stone 
blocks, and afterwards plugged with timber to receive spikes, in fastening 
on the chairs of cdge rails, the method of experimenting just described 
finds an application, and it is probable that in such cases the grooved 
cylinder, with a conical grooved point, may prove advantageous. 

A few experiments were made to determine the effect of driving 

to different depths on the total amount of retention. For this 
purpose two different spikes were selected; vix., the square hand-wrought 
spike, the section of which was -405 x 402, and the wide flat one, of 
which tho section was ‘539 x -288. They were respectively driven to a 
certain depth into unseasoned chestnut—and then subjected to force just 
sufficient to start them;—this force was noted, the spike was then 
driven another inch, and the force applied in like manner. All my 
experiments prove that when a spike is once started, the force required 
for its final extraction is much less than that which produced the first 
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of one inch successively into pine, elm, dry oak, dry beech, and green 
sycamore, and found the forces required for its extraction to be as follows: 


For Pine . . 187 Ibs, For Beech . . 667 Ibs, 
Elm... 327 Sycamore. . $12 
Oak . . 507 ; 


Mr. Bevan examined, to some extent, the difference between driving 

a nail by percussion, with a hammer of known weight and range of fall, 

and forcing it into the wood by simple pressure. This curious inquiry 

did not, for obvious reasons, enter into the plan of the writer of this 

article. Mr. B, found, that to force a sixpenny nail into pine 1 inch, it 

. took a pressure of 235 Ibs.; to extract it, 187; to force it in 14 inch, 
400; to extract it 327. 

[Profemor W. R, Jonneoy, in The Franklin Journal] 





ECONOMICAL USES OF SOME SPECIES OF TESTACEA. 
[Continued from p. 463, Vol. IIL.) 


II, Mya Marcarrtrera, (Linn.)—The Horse Muscle. 


Next to the last species, this shell is the most celebrated for its pearls, 
and which in old times not unfrequently came into competition with 
those from India, Julius Cesar is said to have been stimulated to the 
invasion of Britain by the sight of the pearls brought from it*; and he 
certainly on his return to Rome presented a breast-plate made of them 
to the Temple of Venus Genitrixt. They appear to have been at that 
time, A.D. 14, an object of commerce to Gaul, if not further south t. 
Forty years later they were common in Rome. Pliny informs us they 
were used in his time, and though of inferior worth, were often so large 
and beautiful as to be of considerable value. In general, however, they 
were small, dim, and wanting in lustre. 
About the year 1120, the Scotch pearls were in great request. 
wmmriig Alexander I. is said to have exceeded all men in that species of 
riches, and his pearls, on account of their large size and superior bright- 
ness, were celebrated and coveted in distant countries. In 1355, they 
were still an article of exportation. They were esteemed in France, but 
not equally with those of India, as appears by the MS. statutes of the 
Goldsmiths’ Company at Paris, where it is ordained that no worker in 
gold or silver shall set any Scottish pearls among the oriental ones, except 
in large jewellery for churches||, for which, probably, a sufficient quantity 
of the oriental pearls could not be obtained, or were too expensive. 
Among the articles exported to Antwerp from Scotland in 1560, 
and enumerated by Guicciardini, we find “ fine large pearls” mentioned 
In 1665, they were still sought for and worn in England, and a writer 
in the Philosophical Transactions of London at that time, makes mention 
of one found in Ireland which weighed fifty-six carats, and was valued 


© Sueton. Vit, Jul, Cas., cap. Ixiv. Macpherson, 1. 318, 
+ Plin. Hist. Nat, eis. 38, | fina oas, 
Macpherson, 1. 133, 4 hid, ir 131. 
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to have been laid in heaps to rot as the muscle is, but opened, and the 
gem extracted immediately *. 

The following ingenious mode of catching them was practised about 
fifty years since, in the river Teith, county of Perth, Scotland, and we 
may remark, that it is the only instance we can meet with, where any 
skill or invention is obvious in the manner of fishing for them. A kind 
of spear was made use of, which was shod at the point with iron spoons, 
having their mouths inverted. The handles were long, elastic, and joined 
at the extremity, which was formed into a socket to receive the shaft. 
‘With this machine in his hand by way of a staff, the fisher, being often 
up to his chin in water, groped with his feet for the muscles, which are 
fixed in the mud and sand by one end. He pressed down these iron 
spoons upon the point, so that by the spring in the handles they opened 
to receive the muscle, held it fast, and pulled it up to the surface of the 
watert. It was customary at one time for the Crown to grant patents 
for the privilege of fishing for pearls in particular streams. Sir John 
Hawkins held a patent of this sort, and in 1633, one which had been 
granted to Robert Buchan, of Auchmacoy, in the county of Aberdeen, 
‘was repealed by Charles the Firstt. ‘There were also some fisheries in 
Saxony, which were monopolized by the government, but whether pro- 
ductive or not, we are not informed. They are called by the Welsh, 
Cregin Diluw, or deluge shells, as if they had been left there by the 
flood §. 


TIL Puwna rorenpara? (Linn.) 


Berore the introduction of the silk-worm into Europe from the East, 
this shell was of much importance in the arts. The only silk of any value, 
or in any quantity, that could then be obtained, was procured from it, 
and it was only gradually that it gave way before the cheaper and more 
beautiful fabric. The animals inhabiting the Pinne have the power of 
fixing themselves to any substance, by throwing out an extensile member, 
and discharging from its tip a drop of gluten, which, by the retraction of 

‘organ, is formed into a silky filament, and by frequently repeat= 
ing this operation a thick tuft is formed, by which the shell is fastened in 
any situation the animal chooses||. It is of these silky filaments, which 
are of a rich gold-colour, that cloth was made; and of such value was 
it, that for a long time none but monarchs and persons of high rank wore 
it, as their robes of state. 

There have been endless disputes among commentators, what 
material was meant among the Greeks and Romans by the word, Byssus, 
and they have not unfrequently confounded the Byssinum, the Bom 
bicina, and the Sericum of the ancients altogether as one. Some have 
supposed the Byssinum to be cotton, some make it the same with the 
Sericum, and others, very fine linen. The fact, however, seems to be, 
that the word was frequently applied indiscriminately to any texture 
finer than woollen ; but on speaking appropriately, it was used solely for 


* Phil, Trans., IL. 831, $ Sinclair, TV. 423. 
+ Sinclair's Statistical History of Scot | § Pennani’s British Zoology, in loco. 
land, XI, 600. il Didheyn, TIL, 24, 
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and though grossly spun, it appears much finer and more besntifal than 
wool, ad ice aot come mck abort of alk faelf®, A species of Pinna 
is much fished for in the Red Sea, asit contains pearls. ‘The inside is of 
a beautiful red, and the pearls always partake of this colour, while they 
are generally the darkest as they approach the large end, which is the 
most brilliant+. Bruce supposes, that from this circumstance, the 
Hebrew word Penin, or, as it is more generally written in the plural, 
Penenim, Pearl, is derived, as the root of it signifies red, and that it was 
from these shells the pearls used in Judea were taken; of course it is 
impossible to decide, as oriental pearls are also found thus tinged, bat it 
is not improbable t. 

The derivation of the word Byssus—Avcoos, is probably Ayoos, 
Tonice for Bu8ss—depth, as being found in comparatively deep water. 
The word Pinna has been idly supposed to be derived from the Latin 
‘word penna, a feather—from an ifsagined resemblance between the shell 
and the quill. ‘The Greeks, however, used the word wrwva, or wevva, and 
must have derived it from the Hebrews. Bruce asserta, that in the Red 
Sea they live in the mud without any byssus, sticking up horizontally on 
the sharp end ; he is, however, most probably mistaken. ‘They were the 
only shell-fich that he found there not eatable. 


IV. Mymus ? (Linn.) 
‘Tamas is another shell in the Red Sea, which is regularly sought after 
as containing pearls. It is a Mytilus, and appears nearly to resemble the 
AM. edulis. It is the rarest kind, and is chiefly found at the north end 
of the Gulf, and on the Egyptian side. The only place where Bruce 
ever saw them, was about Cosseir and to the northward of it, where there 
‘was an ancient port, which took its name Myos Hormos, the Harbour of 
Muscles, from their locality. The fish contain often pearls of great 
beauty for lustre and shape, but seldom of a white or clear water. They 
lie in the deepest and stillest water and on the softest bottom, and they 

pmswettick_upright by their extremity §. 


V. In Australia we are told of another large pearl-bearing shell, but 
of what genus we are not able from the accounts to decide. It is the 
‘Menangey—oceasionally denominated the New Holland cockle, and it 
produces large and beautiful pearls, Mr. Dalrymple mentions one be- 
longing to Lord Pigot, which weighed 8 dwt. 17 grains, and was $4 inch 








in lenge, and 44 inch in diameter 
(To be continued, ) 
a Art. Bresvs. they were from the Red Sea, Erythreum 


+ Bruce, ut Mare, in questionable. 

T Stas (seta, 4, 6, 16.) urea the | the pearls from this sea in 
phrase, ‘Erythreus lapilies,’ ‘and some | the most orient and clear.—Plin. ix. 35. 
other writers make use of the words, Bruce's Abyssinia, VII. 314; and 
‘Erythrae gemma,’ for pearls, but whether | VIII. Plate 43. 
fromtheir red hue, (epuépaios,) or because | || Burney, Chron, Hist of Disc. 1. 94, 
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obtained; the base—that is to say the distance between the observers, 
and two angles of which, are approximately known, to that the calculation 
of the distance presents no difficulties whatever. 

Simple as these observations are, it is evident that they cannot 
pretend to anything like exactness ; as they are, however, very numerous, 
their errors are thereby eliminated, and approximate results, at least, are 
arrived at; and the distance being thus ascertained, their real velocity 
may be deduced from the apparent. 

Olbers conveys his opinions respecting these bodies in the following 
terms. The remarkable and very unequal distribution of those small 
bodies revolving round the sun, which form the fire-balls and 
shooting-stars of our planetary system, as well as the general resem- 
blance and nearly similar nature of all the meteoric stones which fall 
from time to time (taking into consideration both their external cha- 
racters, and also their chemical composition), seem to indicate not only 
that they have one common origin, but also that it was one common 
cause which has thus hurled them into space. 

One cannot help reverting, involuntarily, to the hypothesis which 
holds the four new planets, Vesta, Juno, Pallas, and Ceres, to be but 
fragments of a larger planet, formerly revolving round the sun between 
‘Mars and Jupiter, but which has been shattered to pieces by some violent 
catastrophe. On such a planet as this exploding, and being scattered about 
in all directions, there would also be, independent of the larger fragments, 
innumerable much smaller, indeed minute pieces, hurled into space, and 
these would now circulate about the sun in ellipses of various degrees of 
eccentricity. 

It must be borne in mind that Olbers treats this, however, as a 
mere hypothesis, and distinctly says he by no means adopts the language 
of Professor Wildt, who, as may be seen by referring to the 9th Volume, 
Pp. 408, of Voigts Magazin fir den neusten Stand der Naturkunde, 

edly asserts, the stones which have fallen on the earth to be 
“the ruins of some globe which has been destroyed, and which revolve 
round the sun till, sooner or later, thcy fall in with a planet. 

“They without doubt, he continues, belong to the group of Ceres, 
Pallas, &c., and thus we see how it is that their appearance and compo- 
sition bear such general resemblance to each other.” 

‘What we really know of shooting-stars, of those, at least, which are 
allied to fire-balls, if not actually identical with them, may be summed up 
in the following words :— 

Ist. They move at considerable elevations above the earth, their 
distances from it ranging from between 140 to 190 miles. 

‘Qndly. Their velocity is equal to that of several of the planets ; and 
their relative velocity, compared with the earth, may vary from 37 to 49 
miles in a second *. 

Srdly. Hence it is from without the regions of space that they enter 
our atmosphere, and it is not within the limits of the latter that they 
originally take their rise. 

Athly. They are not ejected into the earth from the moon. 


* Littrow gives the mean velocity of Mercury only at 30 miles per second, that of 
the earth at 19 miles, and the mean of the four new Planeta at 1 














52 ARTIFICIAL PROCESS OF PETRIPACTION. 


More recently, so far as is known to me, no one has attempted to trace 
out this process by an experimental inquiry, it being probably supposed 
that too long a time would be required for obtaining the desired result. 
In a lecture* delivered in London by Faraday, at the beginning of 1836, 
he says, “ that we have no knowledge whatsoever of the nature of this 
process, for the instances of recent fossilization, which have as yet becn 
produced from various places, are mere incrustations of calcareous, or 
even of siliceous matter, where there has been no preservation of organic 
forms,—none of that beautiful and incomprehensible substitution which, 
while it exites our admiration, baffles our curiosity.” For a long time I 
was occupied in examining the way which nature had employed in this 
process. First of all I made the experiment with iron. I introduced 
plants into a moderately-concentrated solution of sulphate of iron, and 
left them there until the separation of the salt on the outer portions of 
the plants showed the sufficient saturation, or I at once soaked smaller 
portions of plants and sections of wood in the same solution for several 
days. They were then dried and heated till they no longer suffered 
alteration of volume, or until every trace of organic matter had disap- 
peared. On cooling them, I found the oxide thus produced in the form 
Of the plant. I now took thin vertical sections of the Pinus sylvestris, 
‘treated them in the same manner, and found them so well preserved 
after heating that the punctured vessels peculiar to this family were still 
perceptible. Just as well preserved were the sporangia of Ferns; the 
pollen (of Arum Dracunculus, Ricinus communis, c.;) mosses (Hypnum 
splendens, intricatum, Fonlinalis squamosa); and even Fungi, as 
Agaricus deliciosus, Clavaria flava, §c. After these successful experi- 
ments, I was desirous to perform others with » solvent of silica. In 
vain I tried the common solution of silica (Kieselfliissigkeit.) For when, 
after heating, the silica remained in the form of the plants, the mass, as 
was easily understood, disappeared on being cooled. I obtained a more 
successful result by dipping in a volatile acid such as the acetic, and 
before the application of heat, the fragment that had been soaked in a 
siliceous solution ; but still a portion of the silica taken up by the plants 
was separated, and so irregularly that it became impossible to recognise 
the structure. Silico-hydro-fluoric acid, prepared according to the 
formula of Berzelius, answered my wishes better, for the fluoric acid was 
volatilized, and the ail remained in the form of the plant. Similar 
results were obtained with most of the other earths and metals, and I 
generally selected combinations whose acids were easily decomposed by 
heat, as acetate of lime, acetate of magnesia, sulphate of magnesia, which 
were all converted into carbonates ; nitrate of silver, nitrates of gold and 
platina, which were all converted into reguline metals ; acetate of copper, 
which was converted into brown oxide ; acetate of nickel and bichro- 
mate of potash into olive-green oxides; acetate of lead into yellow 
oxide; manganese into metallic shining manganese ; cobalt, wolfram, 
and molybdena into oxides; and all of them retaining more or less the 
vegetable structure. In proportion as the number of vessels in a plant 
is greater, and therefore the quantity of cellular tissue less, so much the 





* The Lancet, February 6, 1836, 
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regarding the analogy of many yet doubtful natives ‘of the ancient 
world. 


Animal bodies, as dry fibrous muscles, can also be altered in this 
manner, but whether they can be converted into another substance I do 
not venture to assert ; but the experiment succeeds with insects, as with 
flies, gnats, (whose more delicate parts, the wings and feelers, are well 
preserved,) the muscles of crabs, and also with infusory animals, Thus 
I saw quite distinctly a species of Daphnia (from the half putrid water 
of a water-barrel) which had been placed in a solution of iron, become 
converted into iron after being exposed to a red heat for half an hour, 
and even its feet were thus changed. If, then, we were to place infusory 
animals, whose skeletons did not consist of silica, in a siliceous solution, 
and then heat them to a red heat, we might be able to form artificially 
Bergmehl, tripoli, and polishing slate, whose composition has recently 
been unfolded by the extremely important discovery of Ehrenberg. 
Evidently here, also, the larger or smaller quantity contained by the 
animal organs of solid materials insoluble in water (viz. phosphate of 
lime), would exercise great influence on the success of the experiment. 
In the parts richly provided with fat, that substance would oppose insu~ 
perable obstacles to the preservation of the form, for during the heati 
it would swell out, and change the whole into a formless mass. 
intend to prosecute also these experiments ; and, in the mean time, we 
may, perhaps, regard the last-mentioned circumstance as the reason that 
animals of a higher class cannot be petrified. 

The experiments now communicated seem to me to throw an im- 
portant light on the process of petrifaction. We may assert, with safety, 
that the first act began with impregnation, and that then the organic 
matter was removed either by a high temperature, or by the moist 
method, or by a gradual decay. The last seems to me by much the most 
probable, and hence also the greater compactness of fossil wood may be 
explained, a topic which, owing to the extensive range of the whole 
subject, and the short time devoted to it, I did not reach. Although 
nature certainly did not employ the acids which I used, in her formation 
of the woods converted into flint or calcedony, yet the possibility of 
imitation has here been proved, and we may hope that yet further eluci- 
dation of the subject may be attained by other means®. But, before 
succeeding, I will not speak of the attempts which I have already com- 
menced to reach the desired object. In conclusion, I have to remark, 
that specimens have been sent of the imitations of organic remains 
*® the collections of Berlin and Breslau.—Girrert. DPoggendorffs 

Innalen. 


Hr. Gopyec romani, “By pacog pegs | made tia ceration tthe bop. of 
ir. “By placing plants | made this observation at the beginnin 

‘for some time in ite hyeeetcod ea, shewed be 
T succeeded in obtaining ‘a coating of oal- | periment to several friends,’ 
cedony, which was perfectly clear and 
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be the case, if the earth did not revolve on its axis; but that revolution 
changes the direction of the stream of air tht ‘The atmosphere revolves 
with the earth, and as every part of the earth’s surface revolves round 
the axis once in 24 hours, the parts nearer the pole must obviously 
describe a smaller circle than those at the equator, and therefore move 
with a less velocity; and as the atmosphere shares the velocity of the part 
of the earth over which it is vertical, the polar and temperate portions 
move more slowly round the axis than the equatorial portion. The stream 
of cold air, therefore, which rushes to the equatorial regions, is a slow- 
meving zone, the transverse approach of which towards the zone moving 
more quickly gives it the effect of an oblique approach, and it is conse- 
quently found that north of the equator there is a wind (or stream of air) 
constantly coming from the north-east to the equator, and at the south 
of it a south-east wind blowing towards the same boundary. These winds, 
from the dependence which may be placed upon them, and from their 
consequent value to navigation, are called the ‘rade-winds, and extend 
about 30° on each side of the equator*. 

These winds, however, maintain their regularity only in the open 
ocean ; where land breaks the continuity of liquid surface, great changes 
are produced, but the most remarkable effects exist in the Indian Ocean. 

If we draw a line from the Cape of Good Ilope, in Africa, to Swan 
River, in Australia, we should there have the extreme southern boundary 
of the trade winds; and were no interruption offered by the neighbouring 
continents, the south-east trade-wind would extend northward to the 
parallel of Zanguebar, in Africa, and Sumatra, in the Indian Archipelago, 
north of which line would blow the north-east trade-wind ; but a remark- 
able change is effected, which shows itself thus:—the 3rd degree of south 
latitude is a boundary between distinct winds; from that boundary north- 
ward to the continent of Hindostan, a north-east wind blows from October 
to April, and a south-west from April to October; while from the same 
boundary to the 10th degree of south latitude, a north-west wind blows 
from October to April, and a south-east from April to October. These 
winds are called monsoons (a Malayan term for “ seasons”), and are sup- 
‘po riginate thus:—It will be observed that the northern monsoon: 
corresponds with the northern trade-wind during the northern summer, 
and the southern monsoon with the southern trade-wind during the 
southern summer. It therefore appears that the sun's presence exerts 
great influence on them, and the proportional distribution of land and 
water suggests the following considerations :—Water, from its transpa- 
rency, admits more rays of lightand heat to pass through it than it reflects 
from its surface; but with solid ground it is just the reverse. Durit 
our northern summer, therefore, the sandy plains of India (which are 
wholly within the northern hemisphere) become greatly heated, and 
expand and rarefy the air over them more than that which hovers over the 
ocean, the consequence of which is, that a stream of cold air flows from. 

* It has been generally supposed that ' carth. The 20th parallel of latitude, for 
the trade-winds are more easterly, tho j instance, does not differ from the equator 
nearer we approach the equator; but | in circuit so much as the 40th differs from. 
Coptain Basil Hall has ascertained the | the 20th, and thus the retardation which 


contrary to be the fact, and has well ex- | gives the easterly tendency is not 20 great 
Plained it by referring t the figure of tho | Hear the equator ae st further datasow, 
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This being the direct effect of heat, then, we can easily understand 
that the great bodies of water in hot climates are constantly sending forth. 
accessions to the atmosphere, in the shape of aqueous vapour ; it is thus 
that the immense basin of the Mediterranean is believed to maintain a 
constant level; the mighty bodies of water which the Nile and the great 
European rivers pour into its bosom, would overflow its shores, were it 
not for this slow but constant evaporation, as it has been found that no 
current flows through the straits of Gibraltar from the Mediterranean to 
the Atlantic; on the contrary, a current flows in the opposite direction. 

The same takes place to a smaller extent in other climates, and hence 
arises the question, ‘What becomes of this body of aqueous vapour?” 
It is wafted, together with the warm air by which it is surrounded, to 
colder regions, and these becoming condensed, have no longer the rarity 
or tenuity requisite to retain the invisible aérial form. When its cold, 
from any sudden change of elevation or of density, is increased, it falls 
to the earth as rain, snow, or hail, according to the temperature of the 
space through which it has to fall. It is thus conjectured that the over- 
flowing of the Nile is brought about; the great evaporation from the 
Mediterranean and Red Sea is carried by wind into central Africa, and 
there meeting with the elevated Mountains of the Moon in Abyssinia, 
the clouds are condensed into water by contact with the cold summits, 
and descend in a sheet of rain such as Europe is never subjected to, and 
thus the sources of the Nile, after the hot season, become enormously 
distended. 

Now the winds of the Indian Ocean, and the rains of central Africa, 
being copied in miniature at every part of the earth, we need no I 
wonder at the constant variation in the pressure of the atmosphere which 
supports the mercurial column in the barometer. Should a body of air, 
highly saturated with aqueous vapour, be from any cause removed to a 
colder altitude, its steam becomes precipitated into the form of cloud, 
and ultimately of rain, and an immediate disturbance of the equilibrium 

mosphere is the result, which is followed by a variation in the 
height of the barometer. 

But we must here be understood as not affirming that the riee or 
fall of the barometric mercury is nn exact index of the varying proportion 
of the aqueous vapour contained in the atmosphere. The sources of the 
increased pressure are various, and difficult to assign with precision; for 
instance, it has been found at Paris, by many thousand accurate observa- 
tions, that the mercury stands higher at that place during a north-east 
wind than during any other, and lowest during a north-west; that it is 
higher at nine in the evening than at three in the afternoon, and still 
higher at nine in the morning; that it is higher in February and lower in 
October than in any other months of the year: we must, therefore, guard 
against supposing that the hottest month, or the hottest time of the day 


(although it may give the greatest amount of evaporation,) will give the 
minimum of pressure*. 


5, The infuenee which common parlance | air is thick and beary,” it ig not generally 

exerts on the acquisition of correct notions | supposed that the air ls ae 

on scenic abject, has often an unfos-| on fine day bat he fall of 
tendency. “Tun, when we sayin 

Gall weather, “the day is hoary,” the 
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tive, and vice vers, with great frequency. The negative state is preva- 
lent on the approach of any phenomenon connected with the condensa- 
tion of aqueous vapour into the watery form, such as rain, hail, sleet, 
snow, fog, &c. This is followed by frequent alternation from positive to 
negative, which alternation rapidly increases if a thunder-storm be forth- 
coming. 

te is not improbable that the carbonic acid atmosphere to which we 
have before alluded, has great influence on the determination of the con- 
dition or kind of electricity which is manifest at any given part of the 
atmosphere; for if a room be filled with the respired breath of several 
persons, it is in a state of negative electricity. 

Setting aside for a moment the effect of the amount of vapour in 
the air, it is found that in proportion as the latter is rarefied, the con- 
ducting power which it exerts on electricity is increased; and we can 
from this understand how much the variations in density which are pro- 
duced in the air by causes already mentioned, are likely to disturb the 
electrical equilibrium of its particles. This disturbance, by causing the 
rapid transfer of electricity from large masses of air which are over-satu- 
rated with it, to others which have less than their proper amount, con- 
denses the air in some parts more than the other, and by varying its 
pressure, causes fluctuations in the mercurial height of the barometer. 

It will thus be seen that teroperature, electrical equilibrium, reten- 
tion or deposition of aqueous vapour, clevation of position, and various 
other considerations, take part in the determination of the height of the 
barometric mercury; but, as was before observed, the relative proportions 
in which these elements are concerned in the production of any given 
state of the atmosphere, we have not, in the present state of our know- 
ledge, the means of deciding: but the average of a large number of 
observations made by different persons, at different times, and in different 
places, have furnished rules which deserve some degree. of reliance, 
although far from implicit. 

A fall in the mercury generally indicates approaching rain, snow, 
high winds, or thunder; a very high wind, whether accompanied by rain 
or not, is, perhaps, connected with the lowest state of the mercury: in 
the temperate latitudes, the rise and fall is more extensive than near the 
poles, or near the equator: in England, as well as in France,  north- 
east wind is more conducive to a high state of the barometer than any 
other. 

‘When the mercury either rises.or falls pretty steadily for two or 
three days together, it is generally found that rather a long continuance 
of settled weather will follow—rainy in the former case, and fine and 
dry in the latter: by the same rule, frequent fluctuations in its height 
are found incompatible with an equable state of the weather. 

Such are the principal rules for observation; but the dependence 
which is commonly placed on the wheel barometer, or weather-glass, is 
much more than it deserves; the dial on which the index moves is 
graduated into a number of divisions, and at different parts of those, the 
‘words “ set fair,” “rain,” “ much rain,” &c., are engraved: now, the 
phenomenon of rain docs not depend on a given, fixed, pressure of the air, 
but on comparative changes which, occur in that pressure; when, there- 











62 THE BAROMETER, 


result is the height in English feet: this process has been found to give 
an exceedingly near approximation, especially in a temperate climate, 

The latter half of the last century, however, was enriched by many 
valuable discoveries concerning the expansion of bodies by heat, and it 
‘was soon found that a correction for temperature was necessary in baro- 
metrical measurements ; a splendid train of investigation occupied the 
attention of Bouguer, Bernouilli, De Luc, and Laplace, and the result 
‘was a formula which grappled with most of the difficulties of the ques 
tion: to give some idea of the accuracy which De Luc brought into 
experiments on this subject, it will be sufficient to state, that two baro- 
meters, and four thermometers, were used in each experiment, the exact 
differences between the indications of all were rigorously noted, and 
then a series of computations was applied to each observation. 

All these computations have been tabularly arranged by Oltmanns, 
im a convenient way for practice ; but Professor Quetelet has given an 
easy mode, taken from De Lue, of attaining a very near approach to 
correctness; this mode, which is calculated for French toises, when 
adapted to English feet, appears in the following form. Multiply the 
difference of the logarithms of the two heights of the mercury by 63,946 ; 
the result is the elevation in English feet: then correct for temperature 
thus: take the mean of the temperature at the two elevations ; if that be 
69°-68 Fahrenheit, no correction is necessary; if above that, add y}yth to 
the whole height found, for each degree above 69°68; if below, sub- 
tract the same quantity. For example :—Humboldt found that at the 
level of the sea, near the foot of Chimborazo, the barometer stood at 
exactly 30 inches; while at the summit of the mountain, it was only 
14°85:—then the logarithm of 30-0 is 1:4771213, and the logarithm of 
14°85 is 1:1717237: then subtracting 


14771213 
11717237 





0°3053976 ‘. 
Multiply this by 63,646, which produces 19,520 for the number of feet 


elevation ; if then the mean temperature of the two stations were 69°68, 
we should have no correction to make for temperature. This is a near 
approximation, as the most carcful calculation has given 19,332 as the 
real height, which was probably estimated for a lower temperature. 

On comparing this mode with Halley's, it will be seen that the con- 
stant factor is larger in the one case than the other, the one being 
63,946, and the other 62,170; but we should probably find, that in nearly 
all cases, the mean temperature between the two elevations would be less 
than 69°68 Fabrenheit, and a deduction would follow accordingly, on 
using De Luc’s method: thus, if the mean temperature at Chimborazo 
had been 59°68, 54% would have to be subtracted, which would reduce 
the elevation to 18,62] feet, while by Halley's formula it would be 
18,987 feet : it seems probable, therefore, that De Luc’s method approaches 
more nearly to perfection, on account of its embracing fluctuation of 
temperature among its elements. 

After the discovery of any principle in science, perhaps the most 
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animal and vegetable food cannot be extracted at a lower temperature 
than 212°, and thus those who live in very clevated regions, such as the: 
plains of Mexico, &c., are deprived of many luxuries which their more 
fortunate, because less elevated, neighbours, are capable of procuring. 

This is particularly remarkable at the Ilospice de St. Bernard, which 
is situated in one of the passes of the Alps, at an elevation of 8600 feet; 
there are many kinds of animal and vegetable food, which the monks 
cannot prepare by boiling, as water boils at 203° at that elevation, which 
is an insufficient heat for the purpose: and thus that isolated little band, 
situated at the boundary of the beautiful Swiss valleys on the north, and 
the rich plains of Savoy on the south, seem as it were cut off from 
participating in many comforts, from the simple fact that they cannot 
make their boiling water as hot as that of their neighbours. 

Tt has been suggested by Dr. Arnott, that probably the peculiar 
flavour which London porter possesses, when compared with other malt 
liquors, may be owing to the great depth of the vats in which the ingre- 
dients are prepared; it is probable that the water at the bottom or 
lower part of those vats is at a higher temperature than 212° when boil- 
ing, on account of the immense pressure of the superincumbent water, 
and that this higher temperature extracts properties from the vegetable 
ingredients for which water at 212° would not avail. 

In concluding this article, we will briefly mention a phenomenon 
called barometric light, which appears to be wholly of electric origin. 
If the mercury in a barometric tube be shaken, luminous indications may 
be observed, which in a darkened room are very striking: the friction 
between the mercury and the glass, uninfluenced by the presence of air, 
elicits electricity from the glass. A similar effect can be produced by 
placing a cup of mercury under the receiver of an air-pump; as the 
exhaustion proceeds, the mere shaking produced by the handle of the 
pump, by causing friction between the mercury and the cup elicits 
a luminosity so decided, that the whole apparatus becomes visible in a 
darkened room. 

‘We have thus thrown together, in a popular form, the principal 
elements necessary for a right appreciation of the principles of that 
beautiful instrument the barometer:—beautiful, whether viewed in con- 
nexion with the atmospheric phenomena on which its action depends, or 
with reference to the impulse which its discovery gave to that burst of 
mind, which in the sixteenth century displayed itself in almost every 
country in Europe; when men began rightly to perceive that the exqui- 
site Laws of Nature are not to be appreciated hy closet reasoning, unleas 
conducted hand in hand with experimental inquiry. 
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St. Elmo's Fire in Orkney. 


“Duntno last February, 1837, (Sunday, 19,) in a tremendous gale, my large 
Boat sunk, and it was Tate on Tuesday night before we could get her up and 
drawn to the shore, after which we had to wuit till three o'clock next morning 
till the tide ebbed from her; she was during this time attached to the shore by 
an iron chain, about thirty fathoms long, which did not touch the water, when 
to my astonishment I beheld a sheet of blood-red flame, extending along the 
shore for about thirty fathoms broad and 100 fathoms long, commencing at the 
chain and stretching along the whore and sea in the direction of the shore, 
. the wind being N.N.W. at the time. The flame reroained 
about ten seconds, and occurred four times in about two minutes. Whilst I 














the time the cloud was pas 
Eeq., Kirkwall, to Professor 





“Tr is a striking and inexplicable _phenomen 
southern hemisphere of our planet, that there the 
able differences, not only according to a change of latitude, but also according 
toa change of longitude, without at all taking into consideration the great 
differenee of character in the vegetation of the southern hemiephere from that 
of the north; and that, in so far at least as the higher latitudes are concerned, 
there ar in reality in the northern hemisphere only representatives of the 
vegetable forms of the corresponding zones of the southern hemisphere. And 
the same is the case tice vers@ ; fur there occur also in the higher latitudes of 
the southern hemisphere representatives of the corresponding latitudes of the 
northern hemisphere. And, in the same manner as we find the vegetation of 
the plains of the southern hemisphere, so is it also on the highest mountains; 
and also in those districts of Upper Peru from which we started. The vegeta- 
tion of the heights of Upper Peru has hardly any resemblance to that of the 
Himalayah: there we hardly find representatives of those genera which in the 
Himalayah, and generally in the mountains of the northern hemisphere, form 
the alpine vegetation. On the contrary, there occur distinet forms of genera 
and families, which are partly quite foreign to our northern hemisphere, and 
tly belong only to ite more southern portions, and never present themselves 
in the highest latitudes, or ascend to the highest regions of our mountains. 
To the exquisite primroses of the alpine flora of our northern hemisphere there 
correspond the singularly modelled form of the Merlinem and that of the Ver- 
benacer. The genera Mimulus, Alstremeria, Calccolaria, Tropealum, Ca- 
Jandrinia, and Adcsmia, which now form the greatest ornaments of our gardens, 
are sometimes collected into the most enlivening patches close to the limits of 
Perpetual snow; and the genera Espeletia, Oxalis, Acana, Nierembergia, tropa, 
Lycium, Culcitium, Chuquiraga, Sida, and many others, contribute to clothe 
the region of alpine plants: while of all these genera not a trace is found in the 
region of alpine plants in the northern hemisphere. The genus Sida, and the 
falvacem generally, remain at # distance from the Arctic sone in our hemi- 
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“When ¢ = o, that is, when a and » are in the same plane of # face of the 
stratum, the formula (2) may be expressed entirely in circular functions, and 
becomes ; 

— cot. £ cos, # = sin. D cos. 1 
or, —cot. = tan, pcos... ss (3) F 
“This expression may be applied to determine whether two points, in a 
ined stratified rock, of the same character, belong to the same layer of the 
when these points are separated by an extensive ravine or valley. The 
expression (1) may be of considerable use to miners and practical engi — 
Anoxnson. Jameson's Journ. 






Electromagnetic Motors. 


Prov. SiLLiMAN having been invited to examine, and report upon, an Rlectro- 
magnetic Machine, invented by Mr. Thomas Davenport, of Brandon, ne 
Rutland, Vermont, gave the subject his attention in March last, and inserled 
the following description in the number of his Journal which was published in 
April. 

‘Tho Machine was exhibited by means of a working-model, in two varietics 
of form, viz.— ; 

1. The Rotary Machine, composed of revolving Electro-magnets, with 
Sized permanent ‘Magnets, Se 

The moving part is composed of two iron bars placed horizontally, and 
crossing each other at right angles. ‘They are both five and a half inches long, 
and they are terminated at each end by a segment ofa circle made of soft iron; 
these segments are ench three inches long in the chord line, and their position, 
as they are suspended upon the ends of the iron bars, is horizontal. 

This iron cross is sustained by a vertical axis, standing with its pivot in 
asocket, and admitting of easy rotation. ‘The iron crvss bars are wound with 
copper wire, covered by cotton, and they are made to form, at pleasure, a proper 
connexion with a small circular battery, made of concentric cylinders of 
copper and zine, which ean be iminersed in a quart of acidulated water. Two 
seinicireles of strongly magnetized stecl form an entire circle, interrupted only 
at the two opposite poles, and within this circle, which lies horizontally, the 
galvanized iron cross moves in such a manner that its iron segments revolve 
parallel and very near to the magnetic circle, and in the same plane. Its ax: 
ut its upper end, is fitted by a horizontal cog-wheel to another and larger ver- 
tical wheel, to whose horizontal axis weight is attached, and raised by the 

\ding of a rope. As soon as the sinali battery, destined to generate the 
power, is properly connected with the machine, und duly excited by diluted acid, 
the motion begins, by the horizontal movement of the iron cross, with ite cir- 
cular segments or flanges. By the galvanic connexion these crvsa it 
connected seyinents are magnetized, acquiring north and south polarity at their 
opposite ends, and boing thus subjected to the attracting and repelling force of 
the circular fixed magnets, a rapid horizontal movement is produced, at the 
rate of two to three hundred revolutions in a minute, when the small battery 
was used, and over six hundred with a calorimotor of large size, The 
was wound up with a weight of fourteen pounds attached, and twenty-ei 

anda were lifed from the loos. The movenient is instantly stopped by 

reaking the connexion with the battery, and then reversed by simply inter- 
changing the connexion of the wires of the battery with those of the machine, 
when it becomes equally rapid in the opposite direction, 

‘The machine, as a philosophical instrument, operates with beautiful and 
surprising effect, and no reason can be discovered why the motion may not be 
indefinitely continued. It is easy to cause o very gradual tlow of the im- 
paired or exhausted acid liquor from, and of fresh acidulated water into, the 
receptacle of the battery, and whenever tho metal of the latter is too much cor 
roded to be any longer efficient, another battery may Le instantly substituted, 
and that even before the connexion of the old battery is broken. Au to the 
energy of the power, it becomes ut once n most interesting inquiry, whether it 
admits of indefinite increase? To this inquiry it may be replied, that provided 
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“Although the magnetization of both the stationary and revolving tmag- 
nets was imparted by one and the same battery, the magnetic power was not 
immediately destroyed by breaking the connexion between the battery and the 
stationary magnet; for, when this was done, the machine still performed its 
revolutions with great, although diminished energy; in practice this might 
be important, as it would give time to make changes in the apparatus, without 
stopping the movement of the machine. 





Conclusions.—1. It appears, then, from the facts stated above, that electro- 
magnetism is quite adequate to the generation of rotary motion. " 

2. That it is not necessary to employ permanent magnets in any part of 
the construction, and that electro-magnets are far preferable, not only for the 
moving but for the stationary parts of the machine. 

3. That the power generated by clectro-inagnetism may be indefnitely 
Prolonged, since, for exhausted acids and corroded metals, fresh acids ant 

atteries, kept always in readiness, may be substituted, even without stopping 
the movement, 

‘4. That the power may be increased beyond any limit hitherto attained, 
and probably beyond any which can be with certainty assigned; since, by in- 
creasing all the members of the apparatus,—due reference being had to the 
relative proportionate weight, size, and form of the fixed and moveable patts, to 
the length of the insulated wires, and the manner of winding them, and to the 
Proper size and construction of the battery, as well as to the nature and strength 
of the acid or other exciting agent, and the manner of connecting the battery 
with the machine,-it would’ appear cortain, that the power must bo increased 
in some ratio which experience must ascerti 

5. As electro-magnetism has been experimentally proved to be sufficient 
to raise and sustain several thousands of pounds, no reason can be discovered 
why, when the acting surfaces are, by skilful mechanisin, brought ts near as 
possible, without contact, the continued exertion of the power should not gene- 
Tate a continued rotary movement, of a degree of energy inferior indeed to that 
exerted in actual contact, but still nearly approximating to it. 

6. As the power can be generated cheaply and certainly,—as it can be 
continued indefinitely,—as it bas been very greatly increased by very simplo 
means,—es we have no knowledge of its limit, and may therefore presume on 

definite augmentation of its energy, it is much to be desired, that the 
tion should be prosecuted with zeal, aided by correct scientific know- 
ige, by mechanical skill, and by ample fi It may, therefore, be reasoh- 
ably hoped, that science and art, the farses of discovery, will both receive 
from this interesting research, a liberal reward. 

Science has thus, most unexpectedly, placed in our hands a new power 
of great but unknown energy. 

It does not evoke the winds from their caverns; nor give wings to water 
by the urgency of heat; nor drive to exhaustion the muscular power of ani- 
mals; nor operate by complicated mechanism; nor accumulate hydraulic 
force by damming the vexed torrents; nor summon any other form of gravita- 
ting force; but, by the simplest means—the mere contact of metallic surfaces 
of small extent, with feeble chemical agents, o power cverywhere diffused 
through nature, but generally concealed from our senses, is mysteriously 
evolved, and by circulation in insulated wires, it is still more mysteriously 
augmented, a thousand and a thousand fold, until it breaks forth with incre- 
dible enetgy ; there is no appreciable interval between its first evolution and its 
full tusturity, and the infant starts up a gi 

Nothing since the discovery of gravitation and fof the structure of the 
celestial systems, is 20 wonderful as the power evolved by galvanism; whether 

template it in the muscular convulsions of animals, the chemical 
decomposi the solar brightness of the galvanic light, the dissipating 
consuming heat, and, more than all, in the magnetic energy, which leaves far 
behind all previous artificial accumulations of this power, and teveals, bs 
there is full reason to beli the grand secret of terrestrial mngcediant itsalt 
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says he, "it acts upon the carbonate, and forms « temporary hydrate, taking the 
place of the carbonic acid for a very short time, for the hydrate of lime itself is 
decomposed by a.red heat; or the water, being decomposed by the carbon em- 
ployed as a combustible, is converted into various gases, of which carburetted 
drogen forms a part, and this reacting upon the earbonic acid of the carbo- 
nate, tends to convert it into oxide of carbon, and thus facilitates the separation 
from the carbonate of lime, Thus, limestone fresh quarried, and consequently 
il moist, ought to be more readily calcined than the stone which rly dry 5 
and most lime-burners are well acquainted with this fact, and sprinkle with 
water the limestone which has been long procured, before they churge the kilns 
with it."—(Dumas, Tratté de Chimie, ii. p. 462.) The first of these explana- 
tions is, however, inadmissible, for hydrate of lime is decomposed at a tempera- 
ture lower than that at which carbonate of lime is decomposed under the 
intluence of water. On considering the circumstances of the combustion in 
Timekilns, the second explanation does not appear to M. Gay-Lusssc to be a) 
Plicable, and he therefore proceeds to some observations which he thinks wil 
explain the influence of the water. A porcelain tube was filled with bits of 
marble and placed in a furnace, the heat of which was easily regulated; a glass 
retort containing water was adapted to one end of the tube, and at the other a 
glass tube to receive the carbonic acid gas. The heat was raised sufficiently 
high to decompose the marble, and on shutting the ashpit door the heat fell to 
a dull red, and the carbonic acid ceased to come over; and at this instant the 
water was boiled in the retort, and carbonic acid was abundantly obtained. On 
discontinuing the vapour, the disengagement of acid instantly ceased, and re- 
turned only on continuing the vapour. It appears, therefore, proved that the 
vapour of water actually favours the decomposition of the carbonate of lime by 
heat, and that by its operation this decomposition may occur at a lower temy 
rature than is otherwise requisite. M. Gay-Lussac considers the action of 
water to be entirely mechanical. When the carbonate of lime is exposed to 
heat, and is near the point of decomposition, an atmosphere of carbonic acid is 
formed around it, which presses upon the acid remaining combined, so that the 
latter, that it may be disengaged, must overcome the pressure of this atmo- 
sphere. This, however, cannot occur without still further raising the tempera- 
ture, or removing the carbonic acid and forming a vacuum, or by displacing it, 
either by the vapour of water, or some other elastic fluid, such as atmospheric 
air. This explanation is supported by the following experiment: Carbonate of 
Time was heated in a porcelain tube nearly to its decompusing point, and then a 
current of atmospheric air was passed over it. The disengagement of carbonic 
acid immediately coramenced, continued with the current of air, ceased when 
it was stopped, and recommenced with it. M- Gay-Lussac, therefore, considers 
it as proved, that the influence of aqueous vapour, in the calcination of lime- 
stone, is confined to the production of a vacuum for carbonic acid, and to the 
prevention of the pressure of the disengaged acid upon that which remains 
with the lime. When the vapour is present, a lower temperature is required to 
dislodge the carbonic acid; but the importance of this influence must not be 
overrated, The water, in calcareous stones, is mechanically interposed between 
their particles ; and, with the exception of some minute portions, which remain 
confined in the centre of pieces too large to allow of the heat penetrating and 
vi ing them, the greater part of the water must evaporate without any use- 
ful result, and, on the contrary, with the loss of fuel, before the limestone has 
acquired the temperature requisite for its decomposition. M. Gay-Lussac thus 
concludes :—I am certainly convinced that the vapour of water favours the 
calcination of limestone, but I am doubtful as to its possessing real advantages, 
Decause there is not a great difference in the temperature at which it decom- 
poses alone or with the vapour of water; besides, if the vapour of water only 
exerts a mechanical action similar to that of atmospheric air, any important 
advantage which it possesses over the aériform current continually passing 
over the burning mass, is not evident. The readier decomposition of carbonate 
of lime by the access of aqueous vapour, or ratber by means of # vacuum, can- 
not be considered as an isolated fact. It may be regarded as an established 
principle, that when one or several gaseous products are obtained, either by the 
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supported in water, these marks do not disappear when the caase ceabes to act; 
as they do when formed by air on the surface of water. These éré the tharks 
‘we observe when the tide has receded from a flat sandy shore. 

“hater the formation of ripple-matks atthe bottom of » shallow sea, some 
adjacent river, or some current, deposit upon them the iad which it holds in 
suspension, then the former tharks will be preserved, and néw ripple-marks 
tay appear abore them. Such is the ofijtit! of tltose thatks we observe in 
various sand-stones, from the ttiost recent down to those of the coal-menstres. 

“Dr. Fitton informs me, that he found the sand-hills on the south of 
Etaples (in France), consisting of ripple-marks ona large scale. They are 
crescent-sl Hillock, many of which are tiore thane hundred feet high. 
The height is greatest in the middle of the cresreuts, declining towards th 
points; ahd the slope on the inher side of the crescent, which is remote from 
the prevailing direction of the winds, is much more rapid than that on which 
strikes. 

“Mr. Lyell has observed and described this mode of formation of ripple 
on the dunes of sard near Calais; remarking, that in that case there is an 
ateral transter—the grains of sand being carried by the wind up the 
lined slope of tho ripple, and falling over the steep scarp. I have 



























y appetirance, 
which probably arises from the passage of a current of air above or below a 
thin stratum of clouds. The air being of nearly the saine specific gravity es 
that of the cloud it acts upon, would produce ripples of larger size than would 
otherwise occur, 

“The surface of the sun presents to very good telescopes a certain mot- 
tled appearance; which is not exactly ripple, and which it is difficult to convey 
by description. It may, however, be suggested, that wherever such ap} 
ances occur, whether in planetary orin stellar bodies, or in the minuter precinets 
of the dye-house and the engine-boiler, they indicate the fitness of an inquiry, 
whether there are not two currents of fluid or semi-tluid matter, one moving 
with a ‘different velocity over the other, the direction of the thotion being at 
right angles to the lines of waves."—Baunace. Jameson's Journ. 











Magnetic Variation in Donegal Bay, Ireland. 


From observations niade by Captain Mudge during the last 
Bay, on the north-west of Ireland, the variation of the maghet 
part, was then 27° 20’ West. This is 3° 42’ 30” mote to the westward than 
at London, and 1° 53’ mote than at Falmouth, 


Vegetable Origin of Anber. 


“Ware, during the month of April, 1836, I was engnged in the examination 
of the deposit of brown coal at Muskau, I discovered, besides a thitomotphi 
ad a lichen allied to the Pyrenula nitida (the only’ representatives of thi 
mily at present known int the flora of the ancient world), a large quantity of 
amber, which occurs in fossil wood apparehtly coniferous, partly in large disse- 
‘minated portions, and partly in the resin vessels thetuselves. A. fr core, found 
there by Mr. Kehlosen, directot of the slum manufhetory, appronches most 
nearly the cone of the Pinus sylvestris, but differs exceedingly from some others 
which were obtained at Balshausen, in tho Wetterau, and which have. Beet! 
kindly placed at my disposal by Mr. Keferstein. ‘These belong evidently to 
the genus Abies, and still contain Uetween and on the sales elatge quantity 
of amber, atid may therefore with much greater reason be regarded as the 
cones of the amber-tree, than the cones found included in amber, Specimens 
of the.latter description are extremely rare, but Dr. Behrendt of Danttic, and 
Prof. Reich of Berlin, each possess orte, and both are very neatly allied to tho 
genus Larix, as was formerly remarked of the last specimen by Professor Link 5 

th belong to the same species, and only differ in site. Besides alluding to 
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Ist June, (106 Days from First Reading.) 


« Patents forInventions’ Bill—Second Reading (deferred for twenty days), 
on Wednesday, 21st June.” 


21st June, (126 Days from First Reading.) 


“Patents for Inventions’ Bill” stands as No. 2. among the “Dropped 
Orders” of this day. 


22nd June (127 Days from First Reading.) 
“ Patents for Inventions’ Bill,—Second Reading To-morrow.” 


To-morrow !—Alas, this morrow never dawned! 


N.B. A “Letters Patent Bill” will be found among those which received 
the Royal Assent on the last day of the Session. ‘This must not be confounded, 
as it bas already been, with the long-hoped-for Bill for the Amelioration of 
the Patent Law. The title of this Act is— 

‘An Act for better enabling Her Majesty to confer certain Powers and 
Immunities on Trading and other Companies.” 

One of its most important enactments provides that the liability of the 
Members of Trading Companies may be limited to such extent only per share, 
as shall be declared and limited in and by such L 

The rapid course of this Bill through the Le; 
relief, the enlpable delay, and neglect, and final failure, of the “ Patents for In- 
ventions’ Bill.” It may be useful, in future years, to know what can be done 
by men of ability and power; and we therefore, in closing tbe record of Hopes 
Deferred” for this Session, shall add to it a memorandum of the passage of the 
“ Letters Patent Bill. 

Mr. Poulet Thompson, having previously given notice of his intention to 
more for such » Bill, was ordered, with the Attorney-General, to bring in the 























ture throws out, in painful 














—in another sitting, it was read a second time, and committed, 
On the 26th June. ..... . it was presented, and read the first time. 
i it was considered in Committec. 

it was reported. 

it was read a third time, amended, and 






assed. 
Between the 5th and 15th it was through the regular stages in the 
House of Lords, was passed in that House with amendments— 
Onthe 13th. s+. +7. - the” Lords’ Atsondments” were agreed to— 
— ih. it received the “ Royal Assent.” (This 
teas on the 19th day from the First Reading.) 


Patent-Law Grievance. No. XVII. 


Tun inventors of this country, and the introducers of inventions of other coun- 
tries into this, were obliged to pay down to the attorney-general and other 
agents, &c., of the Government, during the ten years ending December, 1834 
more than £313,000, and during the past year above £42,000 (being at th 
rate of £420,000 in ten years.) It is to be observed that these enormous ex- 
tortions are exclusive of the drawings, engrossings, and all the other charges 
of the patent-solicitor. 

The penalties inflicted on the inventive genius of Britain di 

sent year, up to the 25th ult,, in the shape of government 
mount to more than £26,000! 
. This sum has been paid in ready money on taking the first 
and as many of the inventors are poor men, (Operatives,) and a gi 
others of them persons to whom it would be very inconvenient to pay at least 
£100 down, they have been obliged to go into debt, or mortgage or dispose of 
their inventions, either wholly or in part, &c. 
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88 ON THE VIBRATION oY 


which are affected or non-affected with tremulous motion, according as 
they happen to rest against vibrating or against nodal portions of the 
glass. Again, the wire reclining against the upper edge of the glass, is 
influenced precisely in the same manner. 

‘With respect to the lycopoditim dust, it is evidently shaken from 
those parts which are actively vibrating, because its adhesion to the glass 
is very slight; but as there is no motion occurring at the nodes, there is 
no reason why it should be removed from thence, and we consequently 
find that a line of powder remains on the quiescent : it must here 
be remarked that although, for convenience, we have spoken of the glass 
‘as a vibrating circle, the effect is obviously carried a considerable dis- 
tance towards the bottom, and, instead of nodal poixts, we have nodal 
lines, down which the powder remains undisturbed. Thus may these 
interesting phenomena be analyzed, and the rationale of their production 
traced step by step; but the inquiry by no means stops here: we have 
treated of that combination of circumstances which will induce a system 
of four vibrating segments in the glass, but we shall find that the same 
Principle, modified in its individual application, is discernible under other 
conditions, into the consideration of which we will now enter. 

‘We have stated that when the original impulse drew the point of 
excitation and an adjacent portion on either side out of the original 
Position, two lateral segments were impelled nearer to the centre, to 
tute a balance of forces, but whether those shall be at right angles to the 
original impulse will depend upon the intensity of the latter: the elas- 
ticity of the glass is a constant quantity, therefore if the force to.which 
it is opposed be variable, the resulting effect will be variable: when, 
therefore, the bow is drawn forcibly across the edge of the glass, the 
latter is allowed a wider range of displacement before the elasticity pro- 
duces a compensation, than when the impulse is less forcible; and in 
order that the segment may recede further from the centre, a larger are 
of glass is included within its range. 

Fig. 3. If, then, the impulse given by 

the bow be less energetic than that 

which produced the effects before 
described, there exist good reasons 
for believing that the glass assumes 
a form analogous to a,a, a, fig. 3. 
Let us suppose that the bow is 
applied at the point of the glass 
marked a: a segment is drawn out 
of the circle, as before, but by the 
time the impulse reaches the nodal 
points on cither side of it, the elastic 
tension urges the two adjacent por- 
ane tions, 4, 6, within thecircle, to restore 
equilibrium: these three segments together take up a semicircum- 
ference which acts upon the opposite semicircumference by momentum, 
thus:—the two lateral segments, 4,6, by passing too far towards the 
centre, induce a protuberance in the more remote portions, a’, a’, which, 
in their turn, generate a third depression at 6’; thus, then, we obtain 
































94 ON DINTETIC CHEMISTRY. 


substance (sugar of milk) identical with the products of vegetation, amd 
which, were its source unknown, would be considered as a vegetable 
product. 

Lastly, we have seen the mutual dependence of the organized king- 
doms, and of their individuals, upon each other, drawn from the neces- 
sity of organic products for the continuance of living powers; even the 
lowest tribes of vegetables can only continuously subsist upon the matter 
which has at one time or other been subjected to organic laws; and 
although vegetables possess to a greater extent than animals the power 
of consolidating or appropriating the elements of air and water, they still 
require, in addition to those sources of nutriment, something which has 
at one time or other appertained to living matter. Throughout the 
animal kingdom, the same law of nutrition more remarkably prevails; 
the necessity of highly organized products for sustenance becomes then 
more apparent, and, as regards ourselves, a mixture of animal and vege- 
table food, aided by cookery and by condiments, may be said to be essen- 
tial to our well-being and to our social existence; for all attempts which 
have been made materially to simplify our diet have not been attended by 
any flattering results, nor have either philosophers or economists suc- 
ceeded in persuading mankind, either by example or precept, that raw 
vegetables and water are conducive to health and longevity, so that man 
must still submit to the distinctive definition of being a cooking animal *. 

With the preliminary information now before us, the theory of the 
process of assimilation, or of nutrition, is perfectly intelligible. It con- 
sists in a power appertaining to living organs, of so recombining the 
elements of organized matter, as to form parts of themselves; for it 
will be apparent by reference to what has already been stated, that living 
and dead matter, as far as gross and ponderable components are con- 
cerned (that is, excluding ethereal or imponderable agents), are similarly 
constituted, and that, as far as our proofs go, the vital organs have no 
power of transmuting one element into another, nor of producing or 
evolving any new elementary forms of matter. Yet, the living body is 
indisputably endowed with peculiar chemical powers and characters; and 
the elements, whilst under the influence of vitality, are obedient to most 
singular and characteristic laws: or, in other words, composition remain- 
ing the same, the chemical habitudes of the same substance when alive 
and when dead, are essentially and widely distinct. Among these, the 
most remarkable in reference to the mere chemistry of the question, are 
the tendency of living matter to preserve its integrity of composition, to 
resist change, to remain unaltered and undecomposed under those very 
circumstances which otherwise tend to hurry it on to decay and decom- 
position. So, when either a part, or the whole of the body, is deprived 
of that mysterious influence which we call life, all its chemical habitudes 
and relations are immediately changed, and, without any other apparent 
cause, it loses its power of self-preservation, becomes obedient to the 
ordinary chemical laws of nature, and hastens to arrange its elements 
under those forms, and in those proportions, which characterise inorganic 


* The evidence adduced before the Poor- | of the above view, and shows the influence 
law Committee of the House of Commons | of want of proper and sufficient nutriment 
furnishes some melancholy corroborations | upon the corporeal and mental faculties, 
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sour, and that muriatic acid, and either lactic or acetic acid are present 
during the digestion of food. This existence of muriatic acid is a curious 
and interesting fact; more or less salé seems essential to digestion, and 
it is probable that this is the source of muriatic acid; hence also, perhapa, 
the soda of the blood. 

There is another unaccountable peculiarity in the stomachs of all 
animals, which is the power of coagulating albuminous liquids, and 
especially milk, which as soon as it enters the stomach is converted into 
curd and whey; hence the use of rennet for that very purpose. It is an 
effect not due to acids merely, for a morsel of rennet will coagulate a 
large quantity of milk; the cause of the coagulation is not further under- 
stood. In all cases of albuminous food the albumen is first coagulated, 
and afterwards liquefied or dissolved by the agency of gastric juices. 

If we now consider the chemical composition of the blood*, we 
shall find, that although complicated by a multiplicity of salts, all and 
each of which are doubtless there for some particular purpose, one of its 
leading ingredients is albumen; and, what no doubt is remarkable, of 
that other proximate principle, gelatin. ‘There is also an extraordinary 
colouring matter, the nature of which is but imperfectly understood, but 
we know that all acids render it nearly black, and that neutral salts 
redden it and render it florid: now in the veins the blood contains car- 
bonic acid, which there blackens it, and which is got rid of in its passage 
through the lungs, that is, in respiration ; the carbonic acid is there thrown, 
off, oxygen is absorbed, and the blood passes from the black to the red 
state, and with its change of colour, and its loss of carbonic acid, it 
acquires the wonderful power of stimulating the brain to its due actions, 
and of forming and reproducing the different parts of the body; for in 
this respect, the blood performs a double duty—it is continually furnish- 
ing materials for the formation of new organs, and as constantly carrying 
away the old, and this process of secretion or deposition, and of removal 
or absorption, is always going on in the living body, so that no part is 
durable, constant, or permanent; but the very essence of vitality is, that 
every part is in a state of perpetual change, and the moment this activity 


* To give the reader an idea of the complex nature of the blood, we subjoin 
the following quantitative analysis of that fluid, by Lecanu, premising that the colour 
ing matter includes a principle closely allied to albumen:— z 





Water = = = = = 780145 
Fibins 0. = 2:100 
Colouring matter - - = - 133-000 
Albumen = = = = = — 65°090 
Fat = = 5 = = = 3740 
Extractive =~ - 1-700 


Albumen combined with Soda - - 1-265 

Chlorides of Sodium and Potassium 

‘Carbonates} 

Phosphates (of Potassa and Soda 

Sulphates 
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spherical geometry. His Baculum Familiare Catholicon, sive Generale. 
A booke of the making and use of a Staffe, newely invented by the 
Author, printed in 1590; and his Art of Dialling, dedicated to 
Thomas Parry, and printed in 1609 (4to.) are in the Library of a 
Royal Society. He also edited a work of Dariot on the Astrolabe, pub- 
lished in 1596. 

Cyprian Lucar, in 1588, published a translation of the work of 
Tartalea on gunnery. Two years afterwards another treatise appeared 
by the same author :— 


A Treatise named Lucarsolace devided into fower bookes, which in part 
are collected out of diverse authors in diverse languages, and in 
part devised by Cyprian Lucar, Gentleman. Imprinted at London, 
‘by Richard Field. 1590, 4to. 87 leaves, 


A work on practical geometry, ‘agriculture, &c. At pagé 187, he 
gives a description of a rude fire-engine, which he designates by the 
name of a squirt, and opposite to that page is a rough sketch of the 
squirt in question operating on a house enveloped in flames. The 
engine consists of a large hollow cone, moveable on a wooden frame, 
and open at the vertex, into which is inserted a long pipe for the 
passage of the water, which being continually thrown into the cone 
through a tunnel near the vertex, is ejected by a piston at the other 
extremity, on a principle precisely similar to that of the equirt. 

But the most singularly interesting and curious volume that 
appeared in this century was a treatise on algebra by Robert Recorde, 
published in 1557, under the following quaint and unassuming title :— 


The Whetstone of Witte, which is the seconde parte of Arithmetike ; 
containyng thextraction of Roots, the Cossthe Practice, with the 
Rule of Equation : and the Woorkes of Surde Nombers. 


Though many stones do beare greate price, 
‘The whetstone is for exercise 
‘As neadefull, and in woorke as straunge: 
Dulle thinges and harde it will so chaunge, 
And make them sharpe, to right good use: 
All artesmen knowe there can not chuse, 
But use his helpe: yet as men see, 
‘Noe sharpeness semeth in it to be 


The grounde of artes did bred this stone: 
His veo is greato, and moare than one. } 
Hore if you list your wittes to whette, 
Moche sharpnesse thereby shall you gette. 
Dulle wittes hereby doe greatly mende, 
Sharpe wittes are fined to their fulle ende, 
Now prove, and praise, as you doe finde, 
‘And to yourself be not vnkinde. 


‘L hese Bookes are to bee solde, at the Weste doore of Powles, by Jhon 
Kyngaton. 

This is not only the first work on Algebra in the English language, but 

the first of its kind published in England. The principal thing new by 
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(CHEMICAL CHARACTERS OF MINERALS. 














‘som ‘05 
r : eel 
con'sox | ome on oop Joon} awe ys | son ou | cat cq pee ormoca och penne 
protormeem)| | sam ame], we 
peal anaer 1 ceeded 
_— t | etd g ae ome ong + RL po eppoTIOLg 
somes = pesworec ot] pat | uaa pas at + eemeg poem 
a] Ss Lacerta |aaaned aoe) gamer Nees emia 
ama | eis | oma or sap}0TKo Do" “PY OFAN, 
ona 9 soreuding eranieg pas poy ounuding 
—+ aomety |uson xe o| uacge | xomao | ame | xmas | xomas ovo madorpciy prasnydiog 
—s aonees [uso xe | uscne | xomeo | wma | xomaz | ons sasorpin, pnemediog pinbyr 
rosa» ome | uaome | aomey |uscqaspe| somes | emo | some srooarary Jo yemadnenrp St 
— —?* ova y momrak — more | wosatpare, | uaa pare ‘wwrejog Jo orp Pew 
non sommal | 
_ aropec [mores Yao | — > | mao [monet |) mas wemeg p ever] 
Seat ame ili — pro# ofreocr gH te PRR Ea te OS oe OES 
‘weeds qT are are _ ee Rl od Rolled morph > ay" 
‘ooud sum € cya | onmas | aopete | monet | coma lyomeso fut} nam € ‘syoommry jo rrm09%0) 
coast 40H ona | omas | aomecc | — — | aacmpar s | omc Terma Jo 079009 0% 
ww ones mine s mark & eee: ‘mason pes ge & werEOg J oyEUOGTE) | 
neeaote § creat | ouues | aouscs | sons | nea s aan § sseourary oper) 20 ond 
coed t cat | amar | aomect | sonat t eng 48H 
“opreoang 
mumrg | <0 mung 























“ENDS 41241 pun sopizQ OM) AY 241 fo owoe fo suoynjog vo suaFooy fo umpoy oy) fo wIaVL V 



































6 A POPULAR COURSE OF GEOLOGY. 


6. Iodide of Potassium.—A greenish-white precipitate, soluble in 
muriatie acid. 

7. Chromate of Potassa.—In neutral solutions, an immediate yellow 
precipitate, the solution acquiring a brownish-yellow colour. In acidu- 
lated solutions the same effects are produced, but not until after the 
addition of ammonia. 

Before the blowpipe compounds of chromium are easily recognised 
by the beautiful green colour they communicate to fluxes. With micro- 
cosmic salt the colour is equally green both in the outer and the inner 
flame. This distinguishes oxide of chromium from oxide of copper, 
which only gives a green glass in the outer flame. With soda on the 
platinum wire it produces in the exterior flame dark orange glass, 
which becomes yellow and opaque as it cools; in the reducing flame it 
gives un opaque glass, which cools toa green colour. The blowpipe 
affords the best means for detecting small portions of chromium or its 
compounds. They may also be distinguished by the green colour of 
their solutions, and by their not being altered by liquid sulphuretted 
hydrogen. 





Trrantom = 32. Specific gravity, 5:3. 


Merattc titanium has never been met with in nature, but it has 
been found in the slag of iron-works, in cubic crystals, of @ colour and. 
lustre like that of burnished copper. They are not soluble in nitric or 
uitromuriatie acid, but are decomposed by ignition with nitrate of 
potassa. 

There appear to be two oxides of titanium,—the protoxide, of a 
purple colour, supposed to exist in a state of purity in the mineral called 
anatase, and the peroxide, which is nearly pure, in the mineral called 
titanite, or rutile, From the property possessed by this compound of 
oxygen and titanium of uniting with alkalies, it has received of late the 
name of titanic acid. 

‘When pure, it is quite white, infusible, and after ignition insoluble 
in acids. After fusion with carbonate of potassa, it is soluble in muriatic 
acid, but is precipitated by boiling. It is also precipitated by pure and 
carbonated potassa, soda, and, ammonia. A solution of gall-nuts causes 
an orange-coloured precipitate. 

‘A bar of metallic zinc precipitates a purple-coloured powder from 
solutions of titanic acid. 

‘Titanic acid, when precipitated from muriatic acid by boiling, has a 
tendency to run through the pores of the filter when washed with pure 
water, but this is prevented by slightly acidulating the water, or by the 
addition of a little alkali or a salt. Before the blowpipe titanic acid with 
boraz on the platinum wire gives a colourless glass, which flaming 
renders milk-white. In the reducing flame, the glass assumes a dull 
amethystine hue. With microcosmic salt in the outer flame, it forms a 
transparent colourless glass. In the inner flame, it affords a glass, yellow 
while hot, red while cooling, and a blueish violet-colour when cold. 
With soda it effervesces and melts into a dull-yellow glass, which crys- 
tallizes when the blast is suspended, evolving considerable heat. It is 
not reducible by the blowpipe to the metallic state. 
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nearly #0, containing black particles which appear to be metal partially 
reduced, and which again dissolve and colour the glass in the outer flame. 

With microcosmic salt on platinum wire in the outer flame the 
glass produced is of a clear yellow colour when hot, greenish-yellow 
when cold. On charcoal in the inner flame it gives a bright-green glass 
both when hot and cold. With soda on charcoal it changes to a yellowish 
brown, but neither dissolves nor reduces. 

The remaining metals—tellurium, molybdenum, cerium, palladium, 
columbium, osmium, vanadium, and iridiam, are of such rare 
or have hitherto been found in such remote parts of the world, that they 
are not likely to be met with by the young geologist, and therefore their 
chemicat characters need not be enumerated in a work like this. Cad- 
anium, tilatium, tungstenum, uranium, and chromium are also rare, but 
asthey have all been found in Britain, it appeared advisable to point 
out the means by which they may be detected in any of their compounds. 
Platinum, though by no means a common metal, and hitherto found only 
in America and Asia, has been noticed on account of its peculiar pro- 
and utility. It has never yet been mot with in Europe ; 3 and the 
covery of it, in however small quantity, in that region of the globe, 
would be attended with interest. It should be searched for in those 
alluvial deposits which ‘contain particles of gold or titaniferous iron- 
sand. 

‘We shall close this part of our subject with a brief notice of the 
reagents by which to ascertain the acid with which an alkali, earth, or 
metallic oxide is combined. 











Sunenorie Act. 


‘Tu: presence of sulphuric acid, in solution either in a free state, or as @ 
sulphate soluble in water (that is, all sulphates except those of baryta, 
strontia, lime, and protoxide of lead), is ascertained by means of a 
solution of chloride of barium, or nitrate of baryta, which occasion a 
white precipitate of sulphate of baryta insoluble in acids. 

The protosalts of lead likewise produce with sulphuric acid white 
precipitates, distinguished, by their insolubility in diluted nitric acid, from 
the white precipitates formed by protoxide of lead with other acids. 

Sulphates insoluble in water, but soluble in acids, are to be dissolved 
in muriatic acid, and the addition of chloride of barium will produce s 
white insoluble precipitate of sulphate of baryta. 

Sulphates insuluble or sparingly soluble in water and acids, are to 
he boiled in a solution of carbonate of potassa; the solution is filtered, 
supersaturated with muriatic acid, and then tested with a solution of 
chloride of barium. Before the blowpipe sulphuric acid is discovered in 
sulphates which do not contain a metallic oxide, by the reddish or orange 
colour wl a clear colourless bead resulting from the fusion of sods 
and silica acquires when o small portion of sulphuret is added to it. 
It is also detected by the black stain left upon polished silver by the 
moistened mass produced by the fusion of a sulphate with soda on 
charcoal. 

Sulphates containing a metallic oxide are to be heated on charcoal 
to expel the water of crystallization. The sulphate, reduced te powder, 
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the fumes of muriatic acid gas which they evolve during their decom- 
position by strong sulphuric acid. On bringing a stopper or glass rod 
moistened with ammonia in contact with these fumes, dense white 
clouds of muriate of ammonia are produced. 

Before the blowpipe the chlorides may be known by melting oxide 
of copper and microscomic salt into a green bead ; to this the assay is to 
be added, and the presence of muriaticacid will be shown by the blueish- 
purple flame with which the globule will be surrounded on again 
exposing it to the blast. 

Carponic Acip. 
Tun carbonates are easily distinguished by being decomposed with 
effervescence from the disengagement of an inodorous gas (which is 


carbonic acid gas), when treated either in the dry state, or in solution 
with almost all the acids. 





Puospnoric Aci. 


Aut the neutral phosphates, except those of the alkalies, are only 
sparingly soluble in water, but dissolve in an excess of phosphoric acid 
and in nitric acid. 

The insoluble phosphates (of which those of lime, baryta, and lead 
are the most s0,) may be dissolved by boiling them with a strong solution 
of a carbonated alkali. Phosphoric acid is not easily detected by the 
humid process. Precipitates are caused in solutions of the neutral 
phosphates of the alkalies by chloride of barium, chloride of calcium, 
lime-waler, and water of baryla, and the precipitated phosphates are 
soluble in nitric and muriatic acid ; but these precipitates are not easily 
distinguished from the precipitates formed by the above reagents with 
some other acids, and therefore the presence of phosphoric acid is not 
proved until the absence of those acids has been determined by other 
-experiments. 

Acetate, or nitrate of lead, also forms, with phosphoric acid, a white 
precipitate insoluble in acetic, soluble in nitric, acid. The precipitated 
phosphate of lead, when fused in the outer flame of the blowpipe on 
charcoal, crystallizes as it cools, a property peculiar to the compound of 
phosphoric acid with lead. 

‘Nitrate of silver produces in solutions of neutral phosphates of the 
alkalies, a yellow precipitate, soluble in nitric acid and in ammonia; and 
as all the acids which resemble phosphoric acid (except the arsenic) 
cause, with oxide of silver, precipitates of a different colour from this, 
nitrate of silver is one of the best tests of phosphoric acid in solution. 

There is, however, but one property characteristic of phosphoric 
acid, and phosphoric acid alone, which is, that when combined with 
protoxide of lead, it forms a salt which, on being fused by the blowpipe, 
crystallizes as it cools. 





Boracie Actp. 


Bonacic acid is distinguished by the green colour which it communicates 
- to the flame of burning alcohol. The borate, reduced to powder, is to be 
moistened with sulphuric acid, and covered with alcohol, which is then 









































134 M. ARAGO ON THE STEAM-ENGINE. 


This work contains, first, the figure and tho description of two 
paddle-wheels placed in the stern of a vessel; the author proposes to 
substitute these wheels for the common oars ; secondly, the proposition 
to turn the axes of the wheels by means of Newcomen’s engine, then 
well known, but rarely employed, according to Hull’s own expressions, 
pour clever de 'eau & l'aide du feu, [with which he (Newcomen) raises 
water by fire”) 

‘The work of Patrick Miller appeared at Edinburgh in 1787. In it 
also may be found a description of paddle-wheels, considered as a means 
of propelling boats in canals, and a notice of the attempts which the 
author had made to make these wheels revolve properly. The latter 
article concludes with the following remark:—* J'ai quelque raison de 
croire que la force de la machine & vapeur peut etre employée pour faire 
tourner les roues, de maniére & leur donner un inouvement plus prompt, 
et & augmentcr conséquemment la vitesse du bateaut.” 

The above are all the pussages that English critics have advanced, 
as the oldest and most explicit, in the discussions they have had with 
their American antagonists+. I shall now proceed to furnish my con- 
tingent. 

Bethe work of Papin, that I have so often referred to, the Recueil de 
1695, contains, literally, the following passages, at pp. 57, 58, 59, and 60: 

“Tt would be too long to relate here in what manner this invention 
(that of the atmospheric steam-engine) may be applied to lift water from 
mine, fo throw bombs, to row againt the wind ..... Tcannot, how- 
ever, refrain from remarking how much this power would be preferable 
to that of galley-rowers for going quickly at sea.” A critique’on animal- 
motors then follows ; these occupy, he says, a large space, and consume 
much, even when they are not at work, Ile remarks that his pipes (his 
cylinders) would be less troublesome ; “but as they could not,” he says, 
“conveniently work the common oars, revolving ones must be made 
use of.” Papin relates that he had seen similar oars attached to an axis 
upon a bark of Prince Robert, and which were made to revolve by 
horses. With regard to himself, as it was the alternate movement of 
his piston that he wished to change into one of rotation, he undertouk it 
in this manner :—* A part (les manches) of the pistons was toothed in 
order to turn small toothed wheels, fixed upon the axes of the oars.” But 
as u piston docs not produce any useful effect below its stroke, in order 
that the rotatory movement may be continuous, he proposed to employ 




















patent for tho eole benefit of the author, | this eylindical veo in the sume manser 
for th of fourteen years. By Jo-| as in Mr. Newcomen’s with which he raises 
nathan Hulls. London: Printed for the by fire."—Huxt's Description, p. 40. 
author, 1737.” —Tnans. ] "RANE. 
[‘in some convenient part of the tow-| + [‘*I have also reason to beliove that the 
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the efforts of the hand. Beighton, the engineer, very much improved 
upon thiy first idea, by fixing vertically upon the beam a rod of wood, 
called in English the plug-frame. This rod was furnished with several 
pins, which struck at the proper instants, determined by the working of 
the beam, the rods of various valves. The mechanism of Beighton was 
adopted by Watt with some advantageous modifications. At the present 
time, the distribution of the vapour into the several parts of the cylinder 
is effected by a more simple means, which renders the plug-frame entirely 
unnecessary, ut least in those engines, the power of which is not ex- 
cessive, and which are intended to turn an axis. This means, which I 
shall not attempt to describe here, and which, without figures, would, 
perhaps, be unintelligible, is called a slide-valve. An eccentric wheel 
attached to the arbor which the engine is to turn, gives two opposite 
movements to the slide-valve during each of its revolutions: these two 
movements are sufficient to introduce the vapour from the boiler, above 
and below the piston, successively, and to open, for that which has already 
operated, a proper passage towards the condenser. 

The mechanism of the slide-valve and of its eccentric was con- 
ceived by Mr. Murray, of Leeds, in 1821. 

In the high-pressure double-acting engines the vapour is introduced 
successively in the higher and in the lower part of the cylinder, and 
when it has produced its effect, is let off into the atmosphere. All this 
requires but a quarter turn of one and the same cock, known by the 
name of the four-way cock. ‘This apparatus, which is extremely inge- 
nious, is similarly employed at the present day in all the large water- 
engines erected in Germai It is to Papin that the invention is owing ; 
it may be seen in the high-pressure engine of this mechanician, of which 
Leopold has preserved the figure, and in that which Leopold himself 
proposed at a later date—viz,, in 1724, 


Crank and Fly-wheels. 


Mr. Keane Firzcerap published, in the Philosophical Transactions 
of 1758, p. 727 and foll., the description of a mode adopted to change 
the alternating and rectilinear movement of the piston of a steam-engine 
into a continuous rotatory movement. Ie employed for this purpose a 
very complicated system of toothed wheels, among which were several of 
the ratchet-kind. As far as this, the mode of this enginecr is the same 
as that of Papin; but he went further, and conceived the idea of adding 
a fly-wheel to his machinery : this was a most valuable means of regu- 
lating the motion of steam-engines, and is generally used in the present 
day ; and it is but just we should render the honour of it to Mr. Keune 
Fitzgerald. 

So long as the alternating movement of the beam of a steam-engine 
was communicated to a rotating axis, only by the intervention of toothed- 
wheels, breakages were likely, which were deplorable in themselves, but 
still more in consequence of the interruptions of work which they occa- 
sioned. In 1788, Mr. Washbrough, of Bristol, proposed to effect this com- 
munication by means of a bent bundle, which was a part of the rotating 
axis: it was, as we see, merely tp use the means previously employed 
in the old women’s spinning-wheels, and in every knife-grinder’s apparatus. 
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small circular piece out of the side of the boiler; the hole which is 
thus made is covered by a disc truly made, and opening from within 
to without, exactly the same as if the corresponding portion of the 
boiler had become itself moveable. Suppose that the hole, for example, 
had a square half-inch of surface, Papin then calculated the pressure 
which a square half-inch of the boiler would be subjected to when 
the elasticity of the vapour within it should have attained the limit 
agreed upon; by this was found the weight with which the valve may be 
loaded, in order that it may not be lifted by any pressure which may 
be below this limit; and that, on the contrary, it may rise and give free 
passage to the vapour as soon as the limit in question is exceeded. 
This means would present some cvils if the valve had a large opening; 
the pressure would then be’ rather strong, the weight with which it 
must be loaded would be very considerable, and the adjustment diff- 
cult. Papin, therefore, preferred the acting upon the moveable disc 
by the intervention of a lever. A moderate weight then sufficed to 
counterpoise the greatest pressures. ‘This weight, suspended succes- 
sively in notches cut along the lever, at various distances from the 
centre of rotation, like the beam of a steel-yard, could give variable 
and gradual pressures, among which the mechanician would select daily 
that which would be best adapted to the kind of work he wishes to 
execute. 

Thave entered into all these details relating to the safety-valve 
of Papin, because this little apparatus is of extreme importance; because 
it prevents, for the greater part, the disastrous accidents which ine- 
vitably took place in the explosion of boilers before its adoption, and 
because I have found in it another opportunity of doing that justice to 
which had been, for o long time, denied him*. 

At the time when the explosions of self-acting boilers demonstrated 
that an ordinary safety-valve could not be trusted without danger in 
inexperienced hands, it was sought to furnish these utensils with a 
means of inevitably acting themselves, whenever the temperature should 
become too high. " For this purpose, an alloy, known among chemists by 
the iame of fusible metal, and composed of bismuth, tin and lead, was 
selected. A portion of this alloy, adapted to the hole in the Boiler, 
melted, and left the hole free, as soon as the vapour acquired an elasticity 
which was too powerful, or, which is the same thing, a temperature 
which was too high. Since this, the fusible plates have been applied in 
France to all the boilers of high-pressure engines, hy order of the govern- 
ment. ‘The degree of fusibility of the plate, which varies with the several 
metals which enter into its formation, is always previously regulated by 
the elasticity under which the constructor reports that his engine will 
work, 
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1690. Papin must be regarded as the real inventor of steam-boats. 





Op the principal parts of which a steam-engine is composed :— 

1718. Beighton invented the vertical rod moving with the beam, 
or the plug.frame, which opens and shuts the valves in large engines. 

1758. Fitzgerald was the first to use a fiy-wheel to regulate the 
rotatory motion communicated to an axis by a steam-engine. 

1778. Washbrough employed the crank to convert the rectilinear 
movement of the piston into a rotatory movement. 

1784. Watt conceived the parallel motion. 

1784, Watt applied, with great ddvantage to his various machines, 
the centrifugal regulator, already known. 

1801. Murray described and executed the first slide-valves moved 
by an excentric. 3 

Before 1710, Papin invented the four-way-cock, which is of such 
important use in high-pressure engines. 

1682. Papin invented the safety-valve. 


PRACTICAL SCIENCE, APPLIED TO THE REFORM OF THE 
POST-OFFICE. 


1. Post-Ofice Reform. By Rowzanp Hit, Esq. 
Il, Ninth Report of the Commissioners of Post-Office Inquiry. 


Tare is no subject of more universal interest than the transmission of 
letters. Facility, despatch, punctuality, and cheapness in their convey- 
ance are vitally important to the business, the welfare, and the enjoyment 
of all. The system of the Post-office should therefore be adapted to 
afford to commercial people particularly, and the public generally, all 
the benefit that can possibly be derived from the important changes that 
are daily taking place in the communications throughout the country. 

The Post-office is a State monopoly, The necessary expense of 
conveying the letters is about one-fifth only of the postage that is paid. 
The remaining four-fifths are a tax, and a tax not only injurious by ite 
excess, but, as recently pointed out in a very able pamphlet of Mr. Row- 
land Hill, very unfair in its operation. 

There is no branch of revenue to which it is more important that 
practical and political science should be applied; and we might almost 
say that there is none from which it has been more rigidly excluded. 
The difficulties which Mr. Palmer encountered in cartying into effect the 
conveyance of letters by mail coaches instead of carts, and the long 
denial of tipulated reward, were fatal discouragements to all inter- 
ference from without, and the people within the office never stepped 
out of the drudgery of its details, except to recommend increased 
on the public. 

Great as the aggregate interest of the ‘public isin the judicious 
management of this royal monopoly, and in the moderate rate of charge 
for the conveyance of letters, that interest happens unfortunately to be so 
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Mr. Babbage’s New Calculating Engine. 


“Apour October, 1834, I commenced the design of another and far more 

werful engine. Many of the contrivances necessary for its perfor 
Pave since been discussel uni drawn according to various principles ; 
of them have been invented in more than one form. I consider them, even in 
their present state, (April, 1837,] as susceptible of practical execution, but 
time, thought, and expense, will probably improve them. This new engine will 
calculate the numerical value of any algebraical function—that, at any period 
previously fixed upon, or contingent on certain events, it will cease to tabulate 
that algebraical function, and commence the calculation of a different one, and 
that these changes may be repeated to any oxtent, 

“The former engine could employ 120 figures in its calculations : the 
present is intended to compute with about 4,000."—Bapsaor. Ninth Bridge- 
water Treatise. 


Estimate of Solar Heat annually received by the Earth. 


“Trax surface of the globe being four times the area of a section of the sunbeam 
constantly incident on it, and the quantity of heat continually received by the 
earth (or, at least, into its atmosphere) being necessarily greater than the 
maximum ever observable at its surface, it follows from this that the solar heat 
annually incident on our globe would suffice to melt, at least, 84°54 feet of ice 
over its whole surface. Perhaps 100 feet would be nearer the truth; the radi- 
ation here assumed as an example, being by no means the greatest I have 
observed at the Cape. The clouds, however, probably radiate off a largo pro- 
portion of this heat as soon as received, and: prevent its ever reaching the 
ground.”—Herscuet, Siz J. 
Ecstacy of Discovery. 
Pror. Lesiis, “early in the summer of 1810, determined to proceed with a 
set of experiments previously suggested in the course of his researches with his 
hyfrometer, but which had for somo time been suspended ; and they now, on 
being resumed, conducted him to the discovery of that beautiful process of 
Artificial Congelation, by which he was enabled to produce ice, even to 
freeze mercury, at pleasure. The discovery was achieved by means of a hap- 
ily conceived combination of the powers of rarefaction and absorption, effected 
y placing a very strong absorbent under the receiver of an ait-pump. It was 
in the month of June of that season that the discovery was consummated. We 
happened to witness this consumtmation,—at least, the performance of the first 
successful repetition of the process,—and we never shall forget the joy and 
elation which beamed on the face of the discoverer, as, with his characteristic 
ood nature, he patiently explained its principles, and the steps by which he 
d been led to it*. We could not but feel, on looking at, and listening ta, 
him, how noble and elevating must be the satisfaction derived from thus 
airing a mastery over the powers of Nature, and enabling man, weak and 
finito as he is, to reproduce at pleasure her wondrous worke!"—Napixr. Me- 
moir of Leslie. 


Dangerous Error in Sir H. Day's Bakerian Lecture. +826. 


In a communication, by Mr. A. Van Beek, to the thirty-eighth volume of the 
‘Annales de Chimie et de Physique, there is a note annexed, of the following 
wurport :—* In the course of my experiments upon the preservation of metals, 

discovered a serious error, committed by the celebrated English chemist, 
Sir Humphry Davy, in the Bakerian Lecture of the 6th of June, 1826, ‘on 
the Relation of Electrical and Chemical Changes, published in the Philo- 
sophical Transactions, 1626. To this paper he recommends the use of zine ot 



























































* The successive stups of the discovery | verba ardentia which the bent of his, 
are recited by himself in the article Cox, | so strongly prompted him to employ. 
in the Encyclopedia Britannioa, in thore 
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Association of Full Moon and Cloudless Sky. 
“Tax association of full moon with a cloudless, ‘or nearly cloudless, sky, has 


often suggested itself as a point of Meteorology worthy of some inquiry."— 
Heascust, Sin J. 


Organic Life not simultaneously extinct with Animal Life. 

“Tris a curious fact, that after animal life is extinct, a certain degree of organic 
life frequently remains, by which the excretory functions go on for a time 
thus carbon is exhaled in considerable quantity from the skin for a certain 
period after death: perspiration has appeared on the skin, urine bas been 
secreted into the bladder, and it is even said that the hair has grown. It is 
only when these excretions are finally stopped by the want of circulation, re- 
spiration, and other vital functions, that decomposition can be properly said to 
commence."—Canrenrer. Jameson's Journ. 














Important Succedanea. 


Tre following startling speculation occurs in a r Mr. Carpenter, 
emituleds “Aw Unity. of Function tn Organised Beings, “eG. hab bes 
advocating the law, that, “A special function arises out one more general, 
and this by a general change.” After stating, that in tracing the gradual 
development of the functions peculiar to animals, namely sensation and volun- 
tary miotion, he conceives the special type may be found to be evolved from 
one more general, and that the organs of sensation in the ascending scale of 
aniuals afford illustrations of the same general principle; he adds, “We 
may perceive that the special functions of sight, hearing, and smell, are rather 
elaborated out of the general sense of touch, than superadded to it; and 
there would not appear, @ prion, any physiological impossiility in the Ath 
pair supplying a certain power of sight when the optic nerve is absent, as in 
the mole ; and if the phenomena of the transference of sensation shonld ever 
be indisputably established, their explanation on the same principles will be 
easy. 


















Patent-Law Grievance. No. XVIII. 


‘Tne inventors of this country, and the introducers of inventions of other coun- 
tries into this, were obliged’ to pay down to the attorney-general and other 
agents, &c., of the Government, during the ten years ending December, 1834, 
more than £313,000, and during the past year above £42,000 (being at 
rate of £420,000 in ten years.) It is to be observed that these enormous 
tortions are exclusive of the drawings, engrossings, and all the other charges 
of the patent-solicitor. 

he penalties inflicted on the inventive genius of Britain during the pre- 
sent year, up to the 25th ult., in the shape of government stamps and fees on 
patents, amount to more than £29,000! 

'N.B, This sum bas been paid in ready money on taking the first steps, 
and as many of the inventors are poor men, (Operatives,) und a ‘great many 
others of them persons to whom it would be very inconvenient to pay at least 
£100 down, they have been obliged to go into debt, or mortgage or dispose of 
their inventions, either wholly or in part, &e. : 
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New Compound. 
‘ReGxavyr has recently paid attention to the action of anhydrous 


acid upon bicarburetted hydrogen, and hus detected a new isomeric compound of 
inie acid. If blearbonated hydrogen and anhydrous sulphuric seid are 
}in a tubeof a V form, the combination is attended with a considerable 
of temperature, uni the formation of a white erystalline matter, 
wi is d on the sides of the tube; but it is exsoatial that the gas 
purified by being first pussed through a solution of potassa, 

and subsequently through several vessels of concentrated sulphuric 
The ized matter thus obtained molts at 80°, and consolidates again 
cooling; it dissolves readily in water, and the solution is strongly acid, An 
‘Gbiunilant soluble salt is obtained by saturating the liquid with carbonate of 
‘this salt crystallizes in small semi-transparent indeterminate scales. 
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‘ Atomio Constitution of Doxtrin. 

‘M. Paver bas succeeded in detormining the atomic constitution of Doxtrio, 
in showing that this substance, which is feeula in the fat of 
F isomeric with the from tho sugarcane. Dextrin acts 
on light, causing the plano of polarization to turn to the right, whilst 
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standard: as it happens rather remarkably that a cubic foot of water 
weighs, within a small fraction, 1000 ounces. When, therefore, we see 
that the specific gravity of any body, a metal, for instance, is put at 
7625, we know that a cubic foot of it weighs 7,525 ounces, or 470 
pounds 5 ounces avoirdupois, which gives 4355 ounces as the weight of a 
cubic inch of the metal. 

2. To find the specific gravity of a piece of light wood, which, in 
air, weighs 5 ounces, we attach to it a smooth stone, which in air, weighs 
12 ounces, and in water 6, making a difference of 6 ounces. The stone 
and the wood, when attached, weigh 17 ounces in air, and only one 
ounce in water, making a difference of 16 ounces. From this difference 
we deduct the difference formerly found between the weight of the 
heavier body in air and in water, and thus obtain the difference 10, be- 
tween the weight of the lighter body in air and water. By this difference 
10, we divide the weight of the lightest bedy in air, 5, and thus find the 
specific gravity to be 4, if water be accounted 1, or 500, if the specific 
gravity of water be 1000. 2 

3. The bottle being filled with a liquid, say alcohol, and put in one 
scale-pan, and a weight which exactly counterpoises the empty bottle in 
the other seale-pan, together with 1000 grains weight, equal to 1000 
grains of water at 60°, it is evident that these two weights would coun- 
terpoise the bottle if filled with water at 60°, but if filled with a fluid 
lighter than water, the two weights would be too heavy for the bottle 
and its contents; we, therefore, add weights to the pan containing the 
bottle, until one pan equipoises the other. Suppose these weights 
amounted to 198 grains: this deducted from 1000 grains would give 
0-802, the specific gravity of the alcohol. If the liquid were heavier 
than water, it would be necessary to add weights to the 1000 grains; 
the bottle being filled with strong sulphuric acid, for example, it would 
be found necessary to add 700 or 800 grains to the 1000, and this would 
indicate a specific gravity of 1-700 or 1-800, as the case may be. 

We will conclude this section with a notice of the specific gravities 
of a few well-known substances. 








woos. LIQuips. 
Cork - = + + 0240) Sulphuricether - = - 715 
Poplar = = + = 0383 | Absolute alcohol eo 0792 
Apple - - - - 0:793| Spiritofwine - - = 0-837 
Beech - - - - ~- 0852| Distilled water- - - 1-000 
Oxk- - - - - 0925] Seawater - - - - 1096 
Mahogany - - - - 1063 | Milk - =e 1080 
Pomegranate - - - 1354 | Mercury = = = = 13586 
METALS. 

Potassium - - - = = 0865 

Irn - = - = - = 7-207 

Silver - - = - = = 10474 

Lead se ee = 1n8se 


God = = = © = = 19362 
Plotinum - - - - - 22069 
The specific gravities of gases are compared to that of pure and dry 
stmospheric air stated as 1 to 1000. Thus the density of chlorine is 2°5 
or 2600,—that is to say, it is twice and a half heavier than air, 
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ness, and refusing to effervesce with acids, it very strongly resembles in 
external characters many of the compact and smooth varieties of lime- 
stone*.” It occurs in gneiss in large flattened masses or beda like the 
beds of limestone in the same situation, and in smaller lumps, or oan- 
temporaneous veins, as they are sometimes called, originating and termi- 
nating in the mass in which they lie; also as single laminm in gneiss 
possessing the granitic or schistoge character. It constitutes likewise 
the basis of many of the trap family of rocks. Rocks, consisting prin- 
cipally of compact felspar, may be known by the white appearance they 
assume on a weathered surface. 

Dr. M‘Culloch has remarked that, in the trap family, the predo- 
minant substance is a simple rock, at one extreme of which may be 
placed wacke, or indurated clay, and at the other compact felapar, the 
intermediate members being claystone and clinkstone. 


CLinksToNE. 


‘Tis mineral constitutes, as we have before observed, simple rocks, which 
are massive, columnar, or with a thick slaty structure; fraclure, even or- 
imperfectly conchoidal, sometimes splintery. It assumes a granular- 
appearance by weathering, and is destitute of the waxy appearance 
compact felspar, which it much resembles. It yields, with greater or— 
less facility, to the knife, as it passes, on the one hand, into compact — 
felspar, and on the other, into claystone. It is of various colours. It 
emits a ringing metallic sound when struck by a hammer, whence its 
name. This, however, is by no means a distinctive character, as it is 
possessed by many other rocks, and hy some in a much higher degree. 





CuaysToxe. 


‘Tis substance forms the whole of some, and the greater portion of many 
other rocks. It occurs in various degrees of induration, from wacke, the 
softest of the trap family, to jasper and siliceous schist, the hardest of” 
rocks. 

Mica. 


Tuts mineral occurs confusedly crystallized as ono of the constituents of 
granite, gneiss, and mica slate, and as nodules and concretions in those 
rocks; crystallized in hexagonal plates in granite, porphyry, lava, and 
primary limestone; as abraded scales in sands, sandstones, shales, and 
clays. 

Its primary form is considered to be a right rhomboidal prism, the 
angles of which are 60° and 120°. 

Colour, various shades of white, yellow, green, brown, and occa- 
sionally black:——Cleavage: mica is easily divided parallel to the 
terminal planos of its crystal Fracture, scarcely observable, uneven: 
——Luatre, vitreous, pseudo-metallic: Transparency, sufficiently 
transparent in thin plates to he used asa substitute for glass :-——Touch, 
smooth, but not unctuous: —Hardness, yields readily to the lenife, but 
the edges of the crystals will gcratch glass:——-Powder, grayish-white: 














* M‘Culloch’s Classification of Rooks, 
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A Green Variety, A Black Variety. 





Silica = - - = 4626. . 4569 
Magnesia = - - = = 1903 . . 18°79 
Lime - : - : 13°96. . 1385 
Alumina = = = = 1148. . 1218 
Protoxideof Iron =~ 343. 732 
Protoxide of Manganese - 936 . 0-22 
Fluorie Acic - - - 160. » so 
Water and foreign substances 104. =. (0°00 


Before the blorepipe, it fuses with some difficulty into a blackish 
enamel. 

The foreign localities of diallage are Basta in the Hartz, in green- 
stone ; Zéoblitz in Saxony, Salzburg, and the Tyrol, in serpentine. Its 
British localities are the Isle of Anglesey, Coverack Cove, and near 
St. Keverne, in Cornwall ; between Ballantrae and Girvan, in Ayrshire ; 
and at Portsoy, in Banffshire, in serpentine ; in Fifesbire, in greenstone 
rocks; and in porphyritic rocks in Calton Hill, and Dunbarton. 


Sreatitz, on Soarstoxe. 


SreariTE is found in considerable masses and beds in serpentine, granite, 
clay slate, and also in veins—Serpentine is the rock in which it usually 
occurs. 

Form, massive. In Franconia it occurs with occasional appearances 
of crystallization, which are generally considered pseudo-morphous, 
resembling the forms of the quartz or carbonate of lime with which it is 
associated :——Colour, white, passing into gray, green, yellow, and red: 

Lustre, dull—lustre of the streak faintly resinous :——Fracture, 
uneven, splintery Hardness, yields to the nail, sectile:——Touch, 
unctuous, does not adhere to the tongue : Transparency, somewhat 
translucent at the edges:——Specific gravity, 2-67:——Composition. 
We give the results of an analysis by Vauquelin, and of two others by 
Klaproth, of steatite from different localities 


From Baireuth, From Cornwall 























s — Bilica - 6400. . 8950 ws 5-00 
« Magnesia - - 2200 . « 3050 . . 2475 
Alumina - - 000 . . 000 . . 925 
Oxide of Iron - 300 . . 250 . . 100 
Water -  - 500. 550). 18-00 
‘Vauquelin, Klaproth. Klaproth. 


Before the blompipe, it hardens and blackens, but is infusible. 

Steatite occurs at Freyberg, and in the principality of Baireuth, in 
Sexony; in Bohemia, Norway, Sweden, and France ; also in Maryland, 
Pennsylvania, and Connecticut, in North America. The British 
localities are, in serpentine, the serpentine districts of Cornwall and 
Anglesey, and at Portsoy, in Scotland ; in wacke, in the Isle of Skye, 
and others of the Hebrides. 


SERPENTINE. 


Senrenrmre often constitutes masses of simple rock, and is found some- 
times intermixed with crystalline limestone, constituting the marble 
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organic remains ; as nodules in amygdaloidal traps ; lamellar in organic 
remains; earthy and pulverulent in chalk, marl, and some kind of 
limestone. 

Form.—Crystals of calcareous spar, or pute cathonate of lime, are 
found under a great variety of forms, all resolvable, by cleavage, into an 
obtuse rhomboid of 105° 5’ and 74° 55’:——-Fracture. The cross 
fracture is conchoidal, but not easily obtained: —Colour, various : 
Lustre, between pearly and vitreous:——Transparency, more ot less 
transparent; the purer varieties refraet doubl: ‘Hardness, yields easily 
to the knife :—— Powder, grayish-white :——Specific gravity, 2°7 :—— 
Composition, Lime 57; carbonic acid 43. It effervesces in acids from 
the disengagement of carbonic acid gas:——Before the blowpipe, all 
varieties of carbonate of lime exhibit the following characters: are 
infusible alone on charcoal, do not colour the flame of the blowpipe, but 
shine with great brightness when the carbonic acid is driven off. By 
calcination they lose about 43 per cent. of this; the calcined mass 
becomes caustic, disengages heat when moistened with water, and has 
an alkaline reaction on test papers. With the fluxes, carbonate of lime 
dissolves with effervescence and fuses into a glass, transparent while hot, 
milky when cold. Carbonate of lime is so generally diffused that no list 
of localities can be given. The most rare and beautiful varieties of 
calcareous spar are derived from Derbyshire and the North of England ; 
while in Cornwall it is extremely rare. 











CanponaTE or Maanesta. 


‘Macvesire, or carbonate of magnesia, occurs amorphous, fibrous, and 
spongiform, also pulverulent:—— Colour, gray or yellowish, with 
dendritic delineations:——Fraclure, splintery or flat conchoidal : 
Lustre and transparency, dull und opaque :——Hardness, yields to the 
nail externally, internally is harder than calcareous spat Touch, 
meagre ; adheres to the tongue :—Specific gravily, 2°8 :——Composi- 
tion. According to an analysis of a specimen from Styria, by Klaproth, 
its constituents are, magnesia 48, enrbonic acid 49, water 3. It dissolves 
with slow effervescence in acids, yielding, with sulphuric acid, crystals of 
sulphate of magnesia :——Before the blowpipe, it crackles, shrinks, and 
hardens on charcoal, and then has an alkaline reaction on test papers. 

It is found in Moravia and Styria, and at Baudissero and Castella- 
monte, in Italy; at Vallecas, in Spain; Baumgarten, in Silesia; and 
near Baltimore, North America, all in serpentine. 

Carbonate of magnesia, combined with carbonate of lime, occurs 
crystallized, under the name of bitterspar, in veins, in chloritio rocks, 
serpentine, dolomite, and magnesian limestone. 





























Brrrersrar. 


Form, a rhomboid, differing from that of carbonate of lime in the value 
of its angles, which are 106° 15’, and 73° 45’ by the reflecting gonio- 
meter. This is the primary form, to which other varieties of its ctystals 
may be reduced by cleavage:——-Colour, grayish, ot yellow, sometimes 
inclining to green or red:——Lwatre and Transparency, peatly, semi- 
transparent :——Fracture, folinted:——Hardnees and Frangibitity, 
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‘This character distinguishes it from sulphuret of copper-———Powder, 
brownish black: —— Specific gravity, 4°6 to 4:8:——Composition, iron 
47-85, sulphur 52: Before the blowpipe, it melts, giving out 
sulphureous odour, and leaving a blackish slag, which ig magnetic. It 


is universally diffused. 





Scuory. 


Turs mineral is met with amorphous, crystallized, and disseminated, It 
occurs in Cornwall, crystallized with quartz, in so large a proportion as 
to form one of the constituents of a rock called schorl rock, which has 
the same geological relations as granite. 

Form.—The common form of the crystals is a prism of many 
sides, generally striated longitudinally, rarcly terminated at each end 
by three planes, also acicular crystals parallel or divergent:—— 
Colour, black, and brownish black:—— Lustre and Transparency, 

+ glistening, vitreous, opaque: -Fracture and Frangibility, fine grained, 
uneven, sometimes oonchoidal, fragil Electricity, becomes electric 
by being heated, and acquires polarity:——Specific gravity, 3°2:—— 
Before the blowpipe, schorl fuses alone, with strong intumescence, and 
turns white ; the intumesced portion afterwards melting with difficulty 
into a translucent, grayish-yellow bead. With boraz, it effervesces and 
melts into a clear glass with a tinge of iron. With microcosmic salt, it 
effervesces briskly, leaving a skeleton of Composition.—Silica 
38, alumina 34, magnesia 1, potussa 6, oxide of iron 21, and a trace of 


Tourmauine is a finer variety, used in jewellery, of different 
colours, white, green, yellow, blue, and black; harder and more trane- 
Parent than common schorl, melting before the blowpipe with greater 
difficulty, both with and without fluxes, and differing from it slightly in 
chemical composition. 

Localities.—The village of Schorlaw in Saxony, where it was first 
found; also Bavaria, Bohemia, Switzerland, Spain, Hungary, Asia, and 
America:——British Localities.—Perthshire, Banffshire, Invernesshire, 
and Argyleshire; near the Land’s Fnd in Cornwall; also in the tin veins, 
and disseminated in the granite rocks of that county; and in the granite 
of Wicklow and Dublin, 



























Crastoxire. 
Crmastouite occurs crystallized in the clay slates of Cumberland, Spain, 
Britanny, Ireland, and North America, sometimes in such large quantities 
as to become a constituent of the rock. 

It is a mineral about which little is known. We heard it thus 
described by Professor Sedgwick, in the Geological Section of the British 
Association at Dublin: —* That singular mineral, chiastolite, about which 
all I can tell you is, that I can call it hy a hard name, and that I believe 
is as much as most of my neighbours can do.” It is thus described and 
figured by Phillips:—* It has only been met with in slightly rhomboidal 
prisms, composed of two distinct substances. The exterior is grayish 
white, the interior black or blueish black, and its sides are perfectly 
parallel to those of the exterior substance, which in some specimens are 
4o thin as to form a mere coating. From each of the angles of the 
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of sailing vesscls in those times, we may form some idea of their price, 
and the height to which luxury in eating had attained. In later times 
they appear to have been chiefly used for supper*. That many different 
species were used is probable. Pliny informs us that those from Cir- 
c#um (Capo Cieceji) were black both in the flesh and shell, those from 
Spain reddish, and those from Sclavonia brown and duskyt. It was 
supposed that the fish futtened during tho full moon, and grew thin as it 
waned; we are not aware that this has been observed in the present day, 
but it may have happened in particular situations, owing to tHe differ- 
ence in the tides. The Roman epicures were in the habit of iceing them 
before eating them, and the ladics used the calcined shell as a cosmetic 
and depilatory. To the doctors this fish was most valuable, being recom- 
mended in a great variety of diseases, and prepared in various ways; and 
though it could, gencrally speaking, do no good, it certainly could do 
little harm. 

Modern History—In Kingland, the oyster fisheries are chiefly 
carried on at Colchester, in Essex, celebrated for its green oysters; at 
Feversham and Miltou in Kent, and in the Isle of Wight. They are also 
fished for in the Swales of the Medway, at Tenby on“the coast of 
Wales, and near Liverpool, as well as around Portsmouth, and in many 
of the creeks of the southern coast. ‘I'he best are found at Purfleet, the 
worst near Liverpool. ‘hey are very plentifully but partially distributed, 
and are found to extend further north on the western than on the eastern 
side of the island. In Scotland they also abound, but appear likewise to 
prefer the north-eastern to the north-western coast. While they are 
every where plentiful and highly flavoured, from the Clyde to the Zet- 
land, Orkney, and Western Islands, it does not appear that they breed 
higher on the other side than the Firth of Forth. Those on the western 
shores are, however, comparatively little used, and, with the exception of 
a few sent from Loch Tarbert to Greenock, they are consumed by the 
natives on the spot. Those of the eastern coast, on the contrary, are 
carried to Newcastle-upon-Tyne, Hull, and London, and have been 
exported in large quantitics to Holland. The best are procured near 
Preston Pans, Port Scaton, and the Isle of Inchkeith, in Mussel- 
burgh bay, Virth of Forth; and vessels from Milton, Lee, and other parts 
of England, come to dredge for them, and carrying them away, afterwards 
fatten them for the English markets. Those from Preston Pans are 
known by the name of Pandoors, as being found at the door of, or near 
the pans, and from the quantity of fresh water are the fattest and best 
flavoured. In Wales, Milford Haven is celebrated for its oysters. 

Oysters are found on most parts of the French coast, but they are 
most plentiful on those of Bretagne and Normandy. The most extensive 
fishery is that which is carried on at Granville, in the bay of which, and 
for six leagues to the northward, they abound. The fishermen bring 
them to the town and dispose of them to women, who after having fat- 
tened thom, dispose of them, either pickled or in the shell. Paris, Dieppe, 
and Rouen, are chiefly supplied from this plnce, for which purpose boats 

are continually arriving from other parts. The oysters from Rochelle 
and Bordeaux, and generally from the coast of Bretagne, ore however by 
* Juvenal, Sat, vi. 301. 4 Plin, Het, Not, Wh, ts, ay, TR 
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Besides these, oysters arc found in most countries; the following 
are a few of the species. 

The West Indies have, according to [Tughes, two oysters, @ large 
one, in deep water, which is seldom eaten, and the mangrovo oyster, 
which adheres to the roots of the trees in the wash of the tide, whence 
the old fable of oysters growing on trees. The same are found in 
Sumatra, where we aro told that they are by no means so good as those 
of Europe*. Round the shores of New South Wales, oysters are 
extremely plentiful, and though generally small, are of delicate flavour. 
Every rock is covered with them, and Mr. Martin informs us he has 
seen parties of young ladies, with small hammers, seated on a large rock, 
and feasting with great got! on these daintiest. In Southern Africa, the 
oysters of Mossel Bay are much celebrated, and their flavour considered 
80 fine, that epicures have been induced to visit the bay from Cape 
Town, (Cape of Good Hope,) for the express purpose of enjoying a 
feast of them, The distance is about three hundred miles, so that they 
ought to be good to repay the trouble}. 


X. Osrrea Scavna, (Linn.)—Scaly Oyster. 


Tus is an inhabitant of the Babama islands, where it is eaten. It 
is occasionally to be met with in the Philadelphia markets, for the same 
purpose. 

XI. Mya Picronum, (Linn.)—Painters’ Gapet, 


Is common to many of the rivers of Great Britain, and the north of 
Europe. It was formerly made use of for holding the colours employed 
hy artists, whence its trivial name ; but for the last thirty or forty years 
it has, we helieve, been entirely neglected for this purpose, and is now 
only to be met with in collections. 


XI. Turpo Lirrorevs, (Linn.)—Whelk. 


‘Tm shell is common to most of the shores of Great Britain, but is per- 

- haps most plentiful on the limestone rocks, on the north-eastern coast of 
England, where it lives in common with the periwinkle, below high- 
water mark: it is gnthered by children and old men, and retailed, boiled 
in small measures, in the streets of the seaport-towns. They are mever 
very abundant, and may be considered rather as an humble iuxury than 
‘an article of food. 

The periwinkle, (Buccinum Lapillus, Linn.) though so nearly resem- 
bling it, and more common, is not, that we are aware of, ever used in 
the present day, though it formerly was, as Holinshed tells us: “We 
have, in like manner, no small store of great whelkes and perewinkles, 
and each of them brought farre into the land, from the sea coaste, in 
their severall scasons§.” 


XIII. Peorex Maxnom, (Penn.)—Great Scallop. 
Tne shell is found on most of the coasts of Great Britain and Ireland, 
particularly on those of Portland and Purbeck, in Dorsetshire, and neat 


* Marsden's Hist, Sumatra, 3 Welalere Voyage to the 8 dttentio 
+ Martin's Hist. of the Br. Col, 
arrene Hh \ & Holinahed s Onronhelen, 
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Oise, of real, veritable cool, having all the mineral peculiarities of that pro- 
duction, but reposing on the plastic clay of the tertiary formation, and under 
the lower marine csleareous beds of the Paris basin. 

‘We need hardly observe that, assuming the fact to be 20; it in no way 
invalidates the accuracy of the reasoning on which Delomicu bimealf asserted, 
that it was impossible coal could ever be found in that very spot, when be 
visited the place, in consequence of beds of lignite being discovered under 
circumstances’ which gave rise to the hope of real cogl existing beneath. In- 
fluenced by this authority, no further search was made at that time ; and it 
only a few months ago that it was accidentally discovered that coal ‘did 
there, and in cousiderable quantities. Although the coal thus formed appears 
to partake of all the mineral properties of that of tbe carboniferous system, 
yet itis in truth tertiary deposit of Heit ‘hich from certain unknown 
peculiarities of situation, time, and subsequent catastrophes, has undergone, 
in a comparatively brief period, those transformal hich have converted 
the lignites of the carboniferous era into coal. 

‘We doubt not that the importance of the discovery, both in an economic 
and scientific point of view, will induce numbers to visit the spot; aud 
ince it appears there is « gradual transition from a lignite to the coal, a new 
d striking light will be thrown on the natural history of this singular and 
aluable product. One thing te may safely prediet concerning it; when the 
families of the plants which constitute the mass come to be ascertained, they 
will not be found to consist of gigantic Equisetace, of extinct arboreal ferns, 
Cycadacem, and allied families, which characterise the earbuniferous todl ; but 
will be found to be the remains of dicotyledonous plants; with but a ¢nzall 
proportion of those other classes, which, on the contrary, form the stitple of the 
‘vegetation existing during the carboniferous epoch. 


























Patent-Law Grievance. No. XX. 


‘Tne inventors of this country, and the introducers of inventions of other coun- 
tries intg this, were obliged to pay down to the attorney-general and other 
agents, &c., of the Government, during the ten years ending December, 1834, 
more than £313,000, and during the past year above £49,000 (being at the 
rate of £420,000 in ten years.) It is to be observed that these enormous ex- 
tortions are exclusive of the drawings, engrossings, and all the other eharpes 
of the patent-solicitor. 

e penalties inflicted on the inventive genius of Britain during the pre- 
sent year, up to the 25th ult., in the shape of government stamps and fees on 
patents, amount to miore than £32,000! 

N.B, This sum has been paid in ready money on taking tho first steps, 
and as many of the inventors are poor men, (Operatives,) and a great many 
others of them persons to whom it would be very ineonvenient to pay at least 
£100 down, they have been obliged to go into debt, or mortgage or dispose of 
their inventions, either wholly or in part, &e. 
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Givrass. 
‘be called slaty granite. It is composed of the same 
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r, When motion is intended to be continuous, it is eom- 
by means of circular wheels, acting on onc another, because 
or circumference of a circle is an endless line, as long as the 












© aguinst it presses, to rise upwards also; but by so doing, 
By IEuieieco 10) nia ebowre ty: the’ arscympiaar aaleelas 
contrary direction to which 4 turned, et 














ee 


plate : i 
‘in succession, [¢ will be found that this 


apart 
ip to 12 inclusive, added iene pence 
[x is turned by a pinion of twelve leaves on the end of 
ina K, and the number of teeth in the rest of the 
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‘the arbor: 
train is 


Beets one il throw a light on. 
‘other parts that could not be 
shown in the former views. 
©, D, and 5, are the wheels 
sins to terete pee 
etwoprevedi 5 
B being that which carries the hour- 
hand on its pipe-arhor ; ¢ moves an 
equal wheel behind x,0n the squared 
end of the arbor of which is fixed 
the minute-hand, as has been before 
described. The snail-wheel, 8, is 
pinned to the face of #; this snail 
is cut at its edge into twelve sue- 
cossive steps, which occasions the 
iral form its name is , 
|; cach step subtends an equal angle at the centre of + 
= * The figure is copied from Reet a Cyclopedia. 
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keeping the cord stretched 


£ While the clock is going, the ratchet and click prevent 
n from being turned round by the weight ; this wei 
from as from a fixed point, consequently, the pulley a is 
tof the weight, which must accordingly be 

i roquired to be if acting in the usual way. 
lock is to be wound applied 
arbor of 2, and as by this winding up B turns 

' the motion of the train, the weight rises, while the small 


superfluous part 


bebetteghi 


‘being an independent fixture, were attached to the pin-whoel 

7, p. 880) of the striking part of tho clock, it is obvious that 

of the weight would he the same on 4 in the intervals between 

the hours as has been above described, and that the half weight of the 

ht supported by n, as from a fixed point, during those interval, 

‘be competent to turn the striking train of wheels when abandoned 

to its action. One double weight, with an endless cord, would be suffi- 

cient for both parts, instead of two single weights being employed ; this 

is accordingly donc in many clocks of a better construction than tho 

commonest sort, and it is for this reason that the pulley on the wheel a, 

in tho figure p. 378, was shown and described as having no ratchet~ 
wheel to it. 





‘The most requisite essential to perfect a clock is a contrivance to 
obviate the effects of change of temperature on the pendulum, Tt has 
been already stated that the longer a pendulum is, the slower its vibra- 
tions, and the reverse ; now, as all substances expand by an increase of 
and contract by a diminution of it, it is clear that the rod of a 

2m would Jengthen or shorten according to the increased or dimi- 
nished temperature of the air or surrounding bodies, more especially if 
the rod be of metal. ‘This change in Jongth would affect the rato of 

of the clock, and, besides partial variations, a clock would uniformly 
in summer and gain in winter. 

‘There are several contrivances by which the distance from the 
penapeasin of a pendulum to the centre of its weight, or.dob,' is pre- 

constant in all temperatures, and all founded on tho different 
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Tron Steam-Boat. 


A stxam-noar, destined to navigate the Rhone, has recently been built 
England, which is the largest yet made of iron. It is named the Sirius; it is 
164 feet long in the keel, and 176 feet on the deck; the iron plates of which 
it is formed are seven feet long, fourteen inches broad, and three lines thick. 
‘Though narrow on the beam, the build is elegant; it is to carry two engines 

thirty-five horse power, and when loaded with these and its equipments, it will 
only draw two feet of water. The Sirius is divided transversely into four com- 
partments, by three watertight partitions, 30 that if an accident were to 
appen in one of these, the vessel would nevertheless float.—(Echo du Monde 


Savant, 18th Oct.) 
Temperatures. 


Tax following interesting and useful tables are taken from the first part of 
Mr. Graham's Elements of Chemistry, just published by Bailliére. We shall 
take an opportunity of recurring to this publication in our next. 














RANGE OF TEMPERATURE. 
135° Fahr, Greatest artificial cold. Thilorier. (Obtained by freezing liquid car- 
=121 —,, Solid compound of alcohol and carbonic acid melta, ic acid.) 

TOL Greatent artificial cold measured by Walle. 
58 7, Temperature of planetary space. Fourier. 
=60 ” Greatest natural cold oboerred by Rows 
55 }, Greatest natural cold obeerved by Parry. 
=47 3, Sulphuric ether con 
305) Melting point of sold mereury. 
7 3, A mixture of equal parts of alcohol and water freezes, 
+7 3, A'mixture of one part of alcohol and three parts of water freezes, 
+20); Strong wine freezes, 
+32 3) Tce melts, 
+50 5, Medium temperature of the surface of the globe. 
+52}, Mean temperature of England, 
+98 5, Heat of the human bl 
+150 3; Wood-spirit boils, 
+174 3} Alcohol boils, 
+212 5; Water boils. 
+442) Tin melts, 
+594 3} Load melts, 
+962 3, Mercury boils, 
+980 5, Red heat. Daniell, 

+1141 5, Hoat of a common fire, Do, 

+1869 5, Brass melts. Do. 

+2233 5, Silver melts. Do. 

+3479 3; Tron melts, Do. 


SPECIFIC HEAT, 





Specie Heat, Specie Heat. 
a 
‘Sulphur . + . + 188 Silver . . . . 56 
Glaze sos oe 2 WNT | Mereury 2 2 2 fos 


Irn 2 2) 2 0 | Platinum 2 2 Tl 
Copper ss sf} 98 | Lead 2 Dogo 


Protococcus salinus 


M. Donat de Montpellier, has proved, that the red colour of the salt-marshes 
of the Mediterranean coasts is of vegetable origin, and is not produced by the 
Artemia salina, a small crustacean. In fact, the colour is deepest in thoso 
ponds where but few Artemias are found ; and th imal is not more coloured 
«than the Daphnia, or water-fleas, (Order, Branchiopoda—Class, Crustacea,) 
© common in our marshes, and to which the colour of stagnant waters has 

been also erroneously attributed. 
‘M. Dunal having examined the red water of the salt-marshes with much 
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of the phosphorus is supported by the oxygen, and phosphoric acid is the 
result, whilst the nitrogen is set at liberty. You perhaps recollect that 
we availed ourselves of an experiment of this sort for the evolution of 
nitrogen on a former occasion, Vol. IIL, p. 178. 

Tf you cause phosphorus to burn in oxygen instead of in atmo- 
spheric air, the combustion is far more vehement and splendid, but the acid 
result is exactly the same. As I have already furnished you with direc- 
tions how to conduct the experiment, when speaking of the properties of 
oxygen, Vol. IL, p. 189, it is needless to repeat them in this place. 

‘The equivalent number of phosphorus is 16, and it combines with 
2! proportiouals of oryyen, 20, producing I proportional of phosphoric 
acid, 36. 

Phosphoric acid combines with bases, producing a class of salts 
called phosphates; the only one which we can at present examine is the 
phosphate of ammonia. 

This salt you may produce by neutralizing the aqueous solution of 
phosphoric acid with ammonia (liquor ammonice), or carbonate of am- 
monia, and then carefully evaporating in the usual manner for the pro- 
duction of crystals, whose form will be that of an oblique rhombic prism, 
and consisting of 1 proportional of phosphoric acid 96, 1 proportional of 
ammonia 17, and 1} proportional of water 13°5 ; its equivalent number 
therefore is 665. 

Phosphate of ammonia is very readily decomposed by heat. Place 
a few crystals in a small earthen crucible, and heat it red-hot in the fire, 
then take it out, and hold a piece of turmeric paper at alittle distance from 
its mouth, and that ammonia is evolving will be evident, by the yellow 
colour of the test paper changing to brown; heat the crucible again, 
until the evolution of ammonia ceases ; then let it cool, add a drop or 
two of water, and dip in a piece of litmus paper ; its blue colour will be 
charged to a bright red, showing that the phosphoric acid is left in a free 

‘The formation of phosphate of ammonia by the union of phosphoric 

kali, as already described, is rather an expensive process, 

that is to say, if any considerable quantity is required, as in the following 

experiment; and therefore you had better purchase about an ounce of it 

at the operative chemists, who prepare it on a large scale and sell it ata 

cheap rate, for the purpose of rendering muslin and cloth incombustible, 
or fire-proof. 

Make a tolerably strong solution of equal parts of the phosphate of 
ammonia and the muriate of ammonia ; soak some slips of muslin, calico, 
or linen init; take them out and dry them, then hold them in the flame of 
a candle, and you will find it impossible to make them burn with flame 
(as they would do if unprepared); they will only char or blacken, because 
the salts form a sort of glazing over their surfaces, which prevents the 
air getting to them in sufficient quantity to cause flame. 

Cloth thus prepared is often useful for scenery, transparencies, &e. 

Phosphorus combines with chlorine in two proportions, forming a 
protochloride and a perchloride ; these are of very little interest, and 
therefore need not detain us, especially as the attraction of phosphorus 
for chlorine has been already noticed, Vol. IL, p. 201. 

The bromide and the iodide of phosphorus are also of very little 
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trics follow, as rice, indigo, cotton, and maize, which are began with the 
rains in the months of May and June, to be gathered ift October*. 

It is therefore necessary to know if, in intertropical countries, there 
De not a season of the year in which the mean temperature is low enough 
to admit of the cultivation of our Cerealia, and particularly if this be not 
the case in those places mentioned as exceptions by M. Humboldt. 

‘Accurate thermometric observations are not common out of Europe; 
nevertheless, they prove that in many parts within the limits of the torrid 
zone, the temperature of the cold season permits the culture ef the 
Cerealia. Thus we have— 


Mean ‘The Three Months. 

Latitude, ‘Annual. The coolest. The hottest. 
AttheHavannaht =. . 23N. 4. 775. . 713. 5 B22 
At Riode Janeirof. . . 228. . . 742 . . 687 . . 788 
At Cairo § «2 «+ « + SON... 785. « 57S. . BHB 
At Macao || Th jlo, 6 fe OTs (5 FER 6) ge OE. AS 
At the Isle of Bourbon]. 218... 770. . 719 1. 798 


In all these localities, where the mean annual temperature lies 
between 724° and 78°, the cultivation of the Cerealia, especially that of 
wheat, would be practicable, owing to the temperature of winter, if we 
set out from 714°, the limit adopted by MM. Edwards and Colin: and 
thus the cultivation of wheat in the island of Cuba wonld no longer form 
an exception. If the limit 714° be considered as too high a maximum, 
it would nevertheless be true that in such localities as Macao, Cairo, and 
Rio de Janeito, where the temperature is from 714° to 74°, the cultiva- 
tion of wheat would be practicable. 

Morcover, by adopting the cultivation on hills, or in valleys, turned 
towards the north, only two or three hundred feet above the level of the 
sea, that is at an clevation which travellers often confound with the 
plains on the level of the shore, as not worthy of notice,a suitable winter 
temperature might easily be found in Cuba, Guatimala, in the Isle of 
France, and elsewhere between the tropics**. 

‘The isochimenal line of 68°—70°, which appears to constitute the 
furthest limit of wheat culture towards the equator, fluctuates between 
20° und 23° of latitude. As we approach the tropics, the lines of tem- 
perature of the different seasons, and of the whole year, approach each 
other and become more parallel, yet, within the tropics, the inequality 
of the seasons is not insignificant agit becomes near the equatortt. The 
isochimenal line of 70° passes far from Macao towards the 20° of latitude 


* Boyle: Mlustrations of the Botany of | fifty yards above the level of the ea, the 
the Himaluyan Mountains, Intro., p. 10. | temperature of December and January is 








Thomas : Statistics of the Isle of Bourbon, | 64°°5, according to observations made by 
ii, p. 12. Bobredo. (Humb. Essay Pol. on Cuba, i, 
+ Humb,, xii, p. 197. P. 88.) 
$ Humb., xiii. p. ++ The traveller is not 90 mnch struck 
§ Humb? Tsoth. Lines, p. 516, with the diminution of the mean amual 
|| Humb: Frag. Asiat,, ii, p. 63, temperature, on going from the equator 
| Thomas: Statistics of the Isle of | towards the tropics, as with the 
Bourbon. distribution of heat over the different sce- 


2 At Ubajay, a village situated at five | sons of the year. (Hfwmb. Fog. ail 
leagues from the’ Havannal, and only at | 198.) 2 eg. alii 
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The Breton peasantry principally consume buck-wheat (Polygonum 
Sagopyrum, Polygonace), and the grain of the Panicum miliaceum, of 
which they make a douillie (grans). In Italy, especially ia Tuscany, 
the peasantry make great use of sorgho (Sorghum vulgare, formerly 
Holcus sorghum). These species of grasses, little productive as they are, 
are generally cultivated in Africa and India. 


Ciesnor. 


‘Tas fruit constitutes the habitual food of the inhabitants of Limousin 
and Perigord, and of some districts of the Apennine chain; everywhere 
else it is only an accessory, or even an article of luxury. 

The chesnut (Castanea vesca) grows spontancously in all the moun- 
tainous regions of Southern Europe, in Asia Minor, and in Caucasia, as 
far as the river Terek*. Out of its natural country it is cultivated as a 
fruit-tree to a certain latitude : further north still, it constitutes an orna- 
mental timber-tree, the wood of which fs used on some occasions. Thus 
in England, north of London (51°), it does not ripen its fruit, but it con- 
stitutes an ornament of most parks. In Belgium, the environs of Brus- 
sels form the limit to the fruit-bearing chesnuts. In Germany, its limits 
appear to coincide with those of the vine, which advance near to Leipsic 
Dresden, as far as 514° latitude. Ido not know whether the chestnut 
yields ripe fruit in Poland, but it is mentioned as growing in the Ukraine, 
towards 50° latitude, 

The chesnut being a tree, and not an annual plant, as those which 
have been before described, is commonly controlled as to its northern 
limit by the cold of the winters ; nevertheless, in countries such as the 
West of Europe, the climate of which is equal, the heat of summer is 
more inadequate to ripen the fruit than the cold of winter to prejudice 
the plant. Like the vine, therefore, it is limited in Western Europe by 
a line nearly isochimenous. 

The chesnut also suffers from heat, for even in Italy it only grows 
on the slopes of mountains, and is not met with in the chain of Atlas. 
The chesnut of America is another species. 

The remaining plants now about to be discussed have no southern 
limit towards the equator. 


Tre Date Tree. 


Tue date (Phoniz dactylifera) of the order Palmaces, or palm family, 
is a native of Northern Africa, and yields one of the most nutritive 
fruits in existence. It grows spontaneously in abundance on the southern 
flanks of the Atlos chain, whence the Arabs give the name of “The 
Date Country” to a confined zone between this chain and the desert. 

Though a dry hot climate best suits it, yet it is cultivated on the 
African coast of the Mediterranean, on the banks of the Nile, and in the 
Canary Islands, countries where the aridity is inferior to that of inland 
Africa. It is also to be found in the most burning regions, as of Senhaar, 
Arabia, the shores of the Persian gulf, &c. Hach tree annually yields 
from 150 to 280 Ibs. of fruit. 


ee Nar. of a Bot, and Agricul. Journey in the S,-East and 8,-West, 
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ward. It may be concluded from this fact, that the mean winter tempe- 
rature of ancient Palestine could not be below 48°*. 


‘Tue Banana. 


Tux Bananas (Musa sapientinm and paradisiaca) of the order Musacer: 
appear to be originally from the southern portions of the Asiatic conti- 
nentt. ‘Transported at some unknown period to the Indian Archipelago 
and into Africa, they have spread themselves also in the New World, 
and in all the intertropical regions generally some time previous to the 
arrival of Europeans in America. 

The banana is a saccharine fruit, containing much fecula; according 
to M. Humboldt, it yields 44 times as much nutritive matter for a given 
extent of country as the potato, and 133 times as much as wheat. ‘These 
numbers, deduced from the weight of matter gathered, ought not to be 
literally adopted, since nothing is more difficult than to estimate the 
mean produce of any cultivation, and especially the nutritive qualities 
of different ‘aliments. The discussions on gelatine, which are yearly 
renewed, sufficiently prove this. 

Musa paradisiaca is cultivated in Syria as far north as 34°, accord- 
ing to M. Bovét. I presume that in this case the limit is determined by 
the winter cold, for the summer heat ought to excced 77°. In equatorial 
America, according to M. Humboldt, the banana§ ccases to yield fruit 
at 1500 yards of clevation, where the mcan annual temperature is of 68°, 
and where, probably, these plants have not sufficient summer heat. 
There is moreover a great number of varieties, which are perhaps distinct 
species, each requiring different conditions of temperature. The obser- 
yatious of M. Boussingault|| agree very closely with those of M. Hum- 
boldt, only they appear to have been made at other points of the Cor- 
dilleras. He states that the fruit ripens with difficulty at 2000 yards 
elevation in those portions of the chains of the Cordilleras where the 
mean temperature is from 643° to 66°, and that it ceases to ripen at 
2400 yards under a temperature of 61°, but that it is, nevertheless, cul- 
tivated as high as 2600 yards under a temperature of 59°, but then only 
as an ornamental plant, or else for some particular use of the leaves and 
stem. 

Cocoa-nur. 


Tue beautiful palm which we call the cocoa-nut tree (Cocos nucifera), 
came originally from the south of Asia. It has been spread by cultivation 
over all the intertropical regions of the Old and New World, but it is 
nowhere cultivated so abundantly as in the isles of Ceylon, of Sonda, &. 
It advances as far as Mocha, on the shores of the Red Sea, according to 
Niebuhr, but it docs not appear to succeed in Egypt. It is cultivated in 


* It appears that we ought in this case | at which it occurs, its duration, and the 
to seck the abyolute extremes of cold | degree of humidity’ at the period of ita oc- 
rather than the means of winter, since } currence. 
there is a certain point at which every | ++ 2. Rrown: Botany of Congo, p. 81. 
plant freczes. What ought to lad us| $ Ann, desSci. Nat, 2 Series, i. p.380. 
away from this consideration is the cir-| § Prolegomena, p. 55. 

‘cumstance that each dogree of cold acts in | jj Acad, dea Science de Paris, 2nd May, 
different manner, according to the epoch | 1 





462 GEOGRAPHICAL DISTRIBUTION OF PLANTS 


Tne Screw Pine. 


‘Tne fruit of the Pandanus odoratissimus, or screw pine, of the order 
Pandanacee, constitutes the principal nourishment of the inhabitants of 
the isles of Badak and Carolina, at least during a part of the year; it is 
forinaceous, but inferior to the bread fruit. 


B—Plants cultivated for their Roots. 
Tanno (Arum, or Caladium, esculentum) (Araccee). 


Tue root of the Arum esculentum is the habitual food of the aborigines 
of New Zealand, and of some others of the South Sea Islands, as, for 
example, the Sandwich Islands, in which it is called farro or tarra. 


Tacca pinnatifida (Araceae). 


Tur root of the tacca is still more employed; it is indigenous in Mada- 
gascar, and some islands of the South Seas; in the former it is named 
favoulon. 

It probably nowhere constitutes the sole, or even the principal 
nourishment of a population, but is united with others, especially rice, at 
Madagascar, and with the cocoa-nut and bread fruit in the Society Islands. 





_ Pleris esculenta (Filices). 
Tue root of this fern is eaten in most of the South Sea Islands. 
(Yas 

Tne yam (Dioscorea alata), of the order Smilacea, has an enormous 
black’ root, white internally, often weighing as much as thirty pounds, 
and containing much fecula ; it is eaten cooked, in all the manners in 
which farinaceous food is prepared. It is indigenous in the islands of 
the Indian archipelago, where it is extensively cultivated ; it is not found 
at more than 10° of lat. on either side of the equator in the Old World. 
The yam is little cultivated in America, except in Cuba, where it forms 
a principal object of agriculture. 


Batata. 


‘Tur batata (Convolvulus batatas or Batatas edulis) is generally cultivated 
for its root in all intertropical countries, and as a vegetable in temperate 
climates. The cultivation on the large scale ceases in Carolina, in the 
United States, at lat. 36° ; it is reared in Spain and Portugal to the 40° 
—42° of Jat., and its culture is even attempted as far north as Paris asa 
vegetable. It is a native of India. 

The batatas must not be confounded with the Jérusalem artichoke 
(Helianthus tuberosus, Asteracee), which is less cultivated*, nor with 
the potato, which has usurped its name in many languages. 





just the reverse: the | Jerusalem artichoke is Very general in 
batatas is not cultivated at all, our island —Translator, 
lying in too high o latitude, while the 
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ascertained, as in La Vendée and Mans, thermometric observations have 

not been made with great precision; nevertheless, it is perfectly clear 

that it is summer temperature which most influences this limit, and that 

maize nearly follows an igotheral line of 66°, varying half a.degree either 
_ way from causes not known. 

According to these observations, it is probable that the culture of 
maize extends, or might be extended, into Southern Russia, and into 
Poland, further than the limit indicated; in fact, the isotheral line of 66° 
traverses Poland to the north-west of Warsaw, and continues to tum 
northward as far as Moscow (56° lat.), and it is only from this point, 
where the means are 56°-5 for the year, 53° for winter, and 66°°5 for 
summer, that this isotheral line returns towards the south-east. 

‘The cultivation of maize in Europe being new, compared to those 
of wheat, barley, or rye, it is not astonishing that in those countries 
which are not populous, and where agriculture is not far advanced, as 
Southern Russia for example, the cultivation of this plant has ample 

- space to advance towards the north. Even in France the limit has 
advanced forty or fifty leagues since the epoch when Arthur observed it, 
so that the region which he distinguished, as that of the vine without 
maize, is hardly now distinguishable. Commercial reasons having caused 
the vine to retrograde, and exercising no influence on the cultivation of 
maize, the limit of the vine will some day be found to the south of that 
of maize, provided the custom-house or some maritime war does not 
interfere to stop this natural progress of events. 

Maize is cultivated more frequently in North America than in 
Europe; it is there seen even in high latitudes, thanks to the extreme 
inequality of the seasons in the most populous parts of the Union, that 
is, the eastern part of the continent. According to Warden (Description 
of the United States), maize is cultivated over all North America, in- 
cluding, of course, part of Canada, as well as the United States, the only 
countries where there are cultivators; and if there be no error in Captain 
Franklin’s* statement, it is even grown in the interior of Canada at 54° 
lat. As to the elevation on mountains, which this cultivation attains, it 
must be observed that ground on a slope or too dry is unfavourable to 
maize, and consequently the culture has not been carried so far in such 
situations as temperature would allow of its being. Moreover, the mean 
temperature of the seasons is so little known for different elevations, that 
all comparisons between various cultures with regard to elevation are 
grounded on fallacious data. In France, the highest point at which 
maize has been hitherto observed is the village of Lescans (Pyrenees), 
situated about 1000 yards above the level of the seat, a limit rather 
beyond that of the vine, this last not exceeding 800 yards of elevation; 
but perhaps this may be attributed to commercial causes, which, as 
already stated, exercise more iafluence on the vine than on an alimentary 
plant like maize. The bad wines of the mountains of the South of France 
cannot compete with those of the plains, hence the vine cultivation is 
not carried as far in respect to elevation as temperature would admit. 


* Voyage, Ato. 176. 
+ De Candolle: Memoir on the Geog. Dist, of the Plante of France. 
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A POPULAR COURSE OF GEOLOGY. ie 
XIV. 
TERTIARY STRATA —PLIOCENE.—MIOCENE,—EOCENE, 


Ty describing the primary rocks, we have worked our way upwards to 
the base of ‘the Cambrian system, or commencement ofthe fossiliferous 
series. In treating of the fossiliferous strata, it will be most 

and most consonant to established usage, to commence at tho surface, 
‘and take them in the descending order. We shall begin, then, with the 
tertiary strata, or those beds newer than the chalk which contain some 
existing specios of molluscs, but which cannot be proyed to have been 
formed since the earth was inhabited by man, 


Tertiary Srrara, 


Superior order, Conybeare; Supracretaccous Group, De la Beche; 
Nemer and older Pliocene, Miocene, and Eocene, Lyell; Tertidrgebilde 
of German authors; Verrains de Sédimens Supérieure, of the French, 

‘The tertiary strata are, on the whole, distinguished from the 
secondary by their lithological characters ; they are, for the most 
Jess consolidated, consisting of beds of gravel, clay, incoherent 
friable sandstone, but this character is not constant; for there eee 
tertiary stunta, particularly of limestone, which are as solid as any of the 
secondary rocks; and Mr. Lyell has pointed out many instances of 
tertiary beds possessing tho minoral charactors which ware at ono time 
considered peculiar characteristics of older strata. 

‘The difference between the organic remains of the secondary and 
tertiary epochs is still more decided. No species of shells is Known 
common to the cretaceous group and the oldest members of the tertiary 
class. 





‘Even many of the genera are widely different; chambered univalves 
belonging to cephalopodous molluscs of the genera Nautilus, Ammonites, 
Scaphites, and Bacculites, which prevailed in the politic and cretacoous 
systems, are replaced in the tertiary formations by gasteropoda of the 

Cyprwa, Conus, Voluta, Strombus, Murex, Fusus, Cerithium, 
Bisa anit’ Pleurotome, genera which, in the existing seas, are the 
richest’ in species. ¥ 

According to the recent researches of M. Agassiz, the fossil fishes of 
tho tertiary era are equally characteristic. During the srctasoraal 
agreat change had taken place in the organization of fishes. 


four orders ae which he has arranged this class of the animal ki 
‘the placoidians and ganoidians had proyailed exclusively till the | 
nation of the oolitic system, when they suddenly ceased, and 
etencidians and cycloidians, which comprise the majority of 
“i made their appearance with the commencement of the 


ry ion of the genera of those now orders wxymet- 
chalk, Wantcoe aan introduced, during the textiary 








ct Speed ate. not: ound in’ pllodene teal ‘while: mixtures 
ove nt ylocne mana ave fund inthe strat the mocne 
‘The mammiferous remains of the plioccne md miovene periods are 
under the following conditions — 
_ J, Drifted into seas and 
covered 


Yorkshire; ‘at Brentford, Stratford, and other places in the Va Me 
‘Thames and many other localities in Enghmd and on the Continent, 


land, which appears to have lon, 
dragged in for food the bones of the larger animals, Into others, 08 
meet ace ersccints; She anbals nny reas 
A. Grazing quadrupeds have fallen into open fissures, and 
hones, accumulating during a long period, and mixed with debris of 
rock, have been cemented by the infiltration of carbonate of lime: 
‘osseous breccias, such as that of Nice, Gibraltar, and the Mendi 
These open rani wadeudesbmes inate sie 5 
Feet iainintiodnce’, intcs eaveney cowke coereaniengeme 
forward, and lodging them, with pebbles ‘und silt, whorever there 
‘hollow in the floor of the cavern. 
* These osseous caverns and fissures occur in great abundance in 
every part of the world. ‘There are many instances of them 
en ere hand eee 
of France, in the Ardennes, the Hartz, Franconia, Wirtemberg, 
land, Gibraltar, Italy, Sicily, and Greece. They have also been | 
America, India, and foszalinnt Tie hence ie ee 
referred by Mr. Clifft to the kangaroo, wombat, dasynrus, In 
Phalangista, most of them species now inhabiting that country, 
or four species were unknown to xoologists, and one, larger tl 
was supposed by Mz, Clift to belong to the hippopotamos, » 
&. Remains of terrestrial mammalia are found in acew 





alluvial gravel covered by the lavas of volcanoes. The remains of 
malia of the mniccene period are 80 entombed under some alld 
Central France, which commenced their action cchineieey 

6. A-sixth condition under which mammalian 
mixed with marine shells, all of existing species, 
the north. A tooth of ‘the elephant was Intoly’ found und 
Sioa facta of sicsanse gs, bee ea 

remains of clephants, stags, &e., haye been A 





to Dr, Beck, the climate may even have rosom! 
Tnregard to the discordance inthe results at whieh these. 
‘have arrived, it may arise not only from tho uni 





into six or eight distinet species. Provided, however, 
consistent with himself, provided the distinctive che 
‘a8 specific by each, are commensurate one with another, noi 
‘arise, We may ndd that, while M. Doshnyas aud Dr. Bock 
» sider the shells of the crag as those of a northern climate, and. 
latter Re ee ee ane shells 
Agassiz pronounces its fishes, as far as are cn 
fi now tnbyolog the 
Provedse; which, on the e 


sn, which some geolo, i 

modern Enowa tertiary deposit, have Serene hy M4 

‘means of their fossil fishes, with the molasse of Switzerlar 
with the miocene strata 


Aetna rv 7 
f * Lrooeedinge of the Geological Society, Ve’ 








On the same evidence, it might be contended that dop 





ish rod crag in mineral composition, and. 
with mammiforous remains, and sometimes 


m * Proceedings of the Geological Society, vo. 





conglomerates. It contains but fow shells, but some found 
fare referred to this epoch. 
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were passed over as mere superficial sand aril grivel anwotthy Uf nitice, 
and yet they afford some of the most interesting pheriomend of gévlogy 
they occupy a large portion of the surface of the present diy lutid; they 
throw great light on the distribution of land and water Quritig an 
epoch which, in geological chronology, is comparatively Fétent; ‘they 
furnish us with an assemblage of animals and plants more varied and 
extensive than that derived from the secondary formitibiis, atid apptoath- 
ing more the character of those with which we are contemporary; they 
astonish and delight us by the instances they afford of the many curidas 
variations in that great plan of organic hechanism which has prevailed 
from the earliest epochs in which we can trace any signs of the existence 
of animal and vegetable life. By the evidence they afford of the slow 
progress by which even these comparatively modetn deposits have been 
elaborated, they furnish us with proofs of the tong lapse of ages employed 
in bringing the earth into its present condition; they draw our attention 
toa state of things approaching that amidst which we dutselves live, and 
to changes such as are slowly taking place arotind us; and thus they teach 
us, in our speculations on the past, to advance from the known to the 
unknown, and to endeavour to account for ancient changes on the earth’s 
surface, as much as possible by the operation of causes now in action, 
only having recourse to unknown causes for the explanation of residuary 
phenomena, which it is clear could not have been produced by existing 
forces, however long their action might have been continued. 

The formations of the Paris basin consist of several alternations of 
marine with fresh-water strata, from the latter of which have been derived 
innumerable bones of mammalia of extinct genera and species. For the 
reconstruction of the skeletons of unknown animals, we are indebted to 
the sagacity of Cuvier, and his profound anatomical knowledge. He has 
described in elegant language the exciting interest experienced by him 
while occupied in this great work, and has at the same time explained 
the principles upon which it proceeded. “Placed,” he says, “ in the 
midst of a great charnel-house, surrounded by mutilated fragments of 
many hundred skeletons of more than twenty kinds of animals, piled 
confusedly around me, the. task assigned me was to restore them all to 
their original position. At the voice of comparative anatomy, evety bone, 
and fraginent of a bone, resumed its place. I cannot find words to 
express the pleasure I experienced in seeing, as I discovered one cha- 
racter, how all the consequences which I had predicted from it were suc- 
cessively confirmed. ‘The feet were found in accordance with the 
characters announced by the teeth,—the teeth in harmony with those 
indicated before-hand by the feet ; the bones of the legs and thighs, and 
every connecting portion of the extremities, were found set together pre- 
cisely as I had arranged them before my conjectures were verified by the 
discovery of the parts entire*.’ 

‘The result of these labours was the discovery in the Paris basin of 
nearly fifty extinct species of mammalia, most of which belonged to 
extinct genera of the order Pachydermata, which received the iiames of 
Paleotherium, Anaplotherium, Lophiodon, Anthracotheritim, Cheropo- 
tamus, and Adapis. 











* Ossemens Fossites, Introduction. 








486 A POPULAR COURSE OP GEOLOGY. 


have been placed under circumstances extremely similar; for the identity 
of the rocks of Velay and Auvergne with the fresh-water group of 
‘Montmartre is such as can scarcely be appreciated by those gealogists, 
who have not carefully examined the two countries*.” Though the con- 
ditions above supposed, of an estuary fed hy several rivers, appears 
to explain the alternations of the marine and fresh-water deposits, called 
by Cuvier the first and second fresh-water and the first marine forma- 
tions, yet the products of the sea predominate exclusively during the 
second or upper marine group. It seems, therefore, necessary to have 
recourse ta a subsidence of the land to account for the position of these 
marine sands, the lower parts of which contain only a few broken shells 
that appear to have been transported from a distance, and thus indicate 
the action of water, moving with sufficient velocity to transport sand, and 
to deposit it over a considerable space; after which, the cause which pre- 
vented the envelopment of organic remains ceased, and marine remains 
were imbedded in considerable quantity. The temporary and alternate 
prevalence in the estuary of the sca or a river, may have been occasioned 
by slight oscillations of the land; after which, a greater subsidence may 
have covered with sea a spot previously occupied by fresh water. Cal- 
careous boulders, derived from the caleaire grossier, containing its peculiar 
fossils, and perforated by boring testacea, have been found in the upper 
marine sandstone; thus proving, that during the eocene period, the cal- 
caire grossier in some part of the basin was exposed to denuding causcs. 
‘Ta crown the whole, we have, on these marine deposits, the upper freshi- 
water formation, a deposit of marls and siliceous strata (such as we shall 
presently see were formed in some of the lakes wo have befure alluded 
to), containing plants, such as exist only on dry land, in fresh water, and 
in marshy places; and thus we have indications that after the estuary 
was silted up by the sands of the upper marine formation, a series of 
pools existed like those which frequently occupy the newest parts of a” 
delta, and which were fed by springs holding siliceous matter in solution. 

We will now proceed to the consideration of that group of lacustrine 
strata of the eocene epoch, lying to the south of the Paris basin, to which 
we have just alluded, as exhibiting many points of analogy with that for- 
mation, both in mineral composition and organic remains, and as tending 
to elucidate the circumstances under which it was formed. These depo- 
sits are situated in the districts of Auvergne, Velay, and Cantal. The 
largest of these ancient lacustrine basins is that of Auvergne, about one 
hundred miles long, and twenty broad, occupying the valley plain of the 
Allier above its junction with the Loire. 

The boundaries of the ancient lake, which consist of primary rocks, 
are observable towards the south, east, and west, but not towards the 
north, where the local disturbances, of which there are abundant evidence 
in the inclined position of some of the strata, have removed all traces of 
them. The upper part of the Loire flows through the lacustrine district 
of Velay, and that of Cantal lies a little to the south-west of Auvergne. 
‘The same general characters pervade the fresh-water deposits of all these 
three districts ; they may be divided into two groups, one consisting of 


* Lyell's Principles of Geology, 4th o., vol, iv., p. 185. 
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but no ammonites and belemnites, so abundant in the chalk. Terebratula: 
and Echinida are also rare, as are likewise Zoophyta. Considerable 
portions of the trunks of trees are found in it, often perforated by 
‘Teredines, which shows that they must have heen floating some time in 
the sea, but land must have existed at no great distance to have supplied 
the immense number of ligneous seed-vessels of plants resembling cocoa- 
nuts and the spices af tropical climates which are found in the cliffs of 
the Isle of Sheppey. The remains of crocodiles anq turtles also prove 
the existence of some continent or island, at no great distance, to which 
these oviparous reptiles could have resorted for the purpose of depositing 
their eggs. Among the vegetable remains of this formation must be 
enumerated copal or fossil resin, sometimes met with in small nodules. 
Organic remains are rare in the lower part of the series; when they 
occur, they consiét chiefly of the genera Murex, Cerithium, Tunitella, 
and Qstrea, with a slight admixture of the fluviatile genera, Planorbis 
and Cyelas. Seams of lignite occasionally occur. 

The thickness of the London clay, as ascertained by numerous 
wells and artesian borings, is very variable, and is much less on the 
eastern than on the western side of Londgn. At Bromley, it is 44 feet; 
at Tottenham, 77; in St. James's-street,-235; at Wimbledon, 530 and 
mare; at High Beach in Essex, 700 (estimated); at Portsmouth, 102. 
The greatest height it attains above the spa is at High Beach, 759 feet. 

Bagshot Sands—These rest on tho London clay, and consist of 
ochreous sand alternating with foliated green clay, green sand, and 
sulphur-yellow, white and pinkish foliated marls. Organic remains are 
rare, but a few imperfect shells have been found in the marls, of the 
genera Trochus, Pecten, and Crassatella, which appear to belong to 
epeene species of the Paris basin. It occupies the surface of Bagshot, 
Frimby, and Purbright heaths; St. Anne’s and Shrubs’ hills, west of 
Chertsey, St. George's Hill, near Weybridge, Chobham Ridges, and 
Romping Downs, north of the Hog’s-back in Surrey, and the Hampstead 
and Highgate hills in Middlesex. ‘The greatest elevation aboye the sea 
is 463 feet. 











Fresn-waTer Formations or Te Iste or Wiarrt. 


‘Tuese beds were discovered by Mr. Webster soon after the publication of 
the description of the formations of Paris by Cuvier and Brogniart. He 
divided them into a lower and an upper fresh-water deposit, separated hy 
a bed containing marine remains ; and he gave it the name of the upper 
marine, considering it the equivalent of the formation of the Paris basin, 
so named by Cuvier and Brogniart. 

The existence of this marine bed was afterwards questioned; but 
subsequent observations by Professor Sedgwick and Mr. Lyell have esta 
blished an intercalation of strata, containing a mixture of marine and 
fresh-water shells between two beds, the organic remains of which appear 
to have been deposited tranquilly on the spot. The series is exposed in 
the face of the cliff at Headen Hill, the total thickness of all the strata 
amounting to about 400 feet, with about 36 feet of the marine formation 
appearing midway in the cliff. The lower marine is worked in the quarries 
at Binstead, near Ryde. At Leaden, the lower fresh-water formation 
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consists of sand, calcareous and argillaceous marls, containing shells of the 
genera, Paludina, Potamides, Melania, Cyclas, Unio, Planorbis, and 
Lymnea, all inhabitants of fresh-water. At Binstead, it consists of lime- 
stone, composed of fragments of fresh-water shells, siliceous limestone, 
and calcareous marls. At the quarries of this place, in the marls alter- 
nating with the limestone beds, a tooth of an Anaplotherium and two 
teeth of a Palotherium have been found, accompanied by other rolled 
and broken bones of Pachydermata, and the jaw of a new specics of 
Ruminantia, allied to the genus Moschus, 

The marine formation at Headen is about thirty-six feet thick, and 
consists principally of greenish marl. ‘The shells, according to Professor 
Sedgwick, are chiefly of the marine genera, Murex, Buccinum, Natiea, 
Venus, Nucula, Corbula, mixed with a few of the fresh-water genera, 
Cyclas, Potamides, Melanopsis, and Neritina. 

The upper fresh-water formation is composed of a yellowish-white 
marl, inclosing masses which are more indurated, and containing fresh- 
water shells of the genera, Lymnea, Planorbis, and Helix, together with 
the seeds of chara, and remains of coleoptcrous insects. This fresh-water 
formation is surmounted by a mass of transported gravel. 

The lower fresh-water formation, from the phenomena exhibited at 
Headen Hill, appears to have been deposited tranquilly in fresh water. 
The mixture of land, marine, and fresh-water shells in the marine bed 
implies deposit in an estuary; but to produce that estuary there must 
have becn a change of level. 

The strata at Hordwell Cliff, on the coast of Ilampshire, consisting 
of alternations of clays and gravele, some of a bluish-green colour, aro 
surmounted, like those of Headen Hill, by a mass of transported gravel. 
They have afforded scales of a tortoise, seed-vessels of the chara, tecth of 
@ crocodile, and scales of fishes, together with shells of the gencra Me- 
lania, Melanopsis, Planorbis, Lymnea, Potamides, Neritina, Ancylus, 
Unio, Mya, and Cyclas. 

From the vertical position of the strata of the London clay in Alum 
Bay, and from the horizontal position of the fresh-water strata in other 
parts of the island, Mr. Webster inferred that the latter were not depo- 
sited till after the upheavement of the former; but Professor Sedgwick 
has shown that these appearances are deceptive, arising from the loaal 
nature of the disturbances at Alum Bay ;—that the fresh-water beds are 
there vertical, as well as the London clay and the chalk, und that wherever 
they are horizontal the chalk is horizontal also; so that the fresh-water 
beds were deposited before the chalk was upheayed, and have partaken 
of its movements, 


SIMULTANEOUS METEOROLOGY.—No. V. 
TABLE of HOURLY METEOROLOGICAL OBSERVATIONS, made during the 21st 
‘and 22nd of Dec., 1837, at BackxatH Roap, near Greenwich, about four miles and = balf 
8. of London, by and under the superintendence of J. H. Briviuux, in conformity with 
the Instructions circulated by the South African Literary and Philovophical Institution. 





BARO- | STATE OF THE ATMOSPHERE, 
METER. % z CLOUDS, &e. 


Z 





Eng. leah] 
Im | 
| 29°760 153. 
29-840 (53 
29°095 '53 
29-958 ‘52 
30-020 is2 
‘30080 '52 
30-110 '514 
30-120 52 


Stormy high wind ; densely cloudy. 

Ditto. ditto, 

Clouds broken; more moderate. 

Getting clearer, Sunshine at intercals, 

Passing drope 

‘Much driving cloud seud from w.x.e 

Wind going down. Air getting dry. 

Little or no variation. 

30136 31 ‘The eame 

30°153 '51 NI Getting now more overcast, and 
| wind, 

30200 51 ‘ 








30:225 '50 
30-204 '51 


‘Thursday, December 21, 1837. 


+30-250 52 5 
30-239 1514) 39° two or threo hours, 
30°261 51 
| 30-292 | A completely covered sky,and no varia 
| 30268 ‘51 tion in its appearance for these 1: 
| 30254 51 hours, 

. , 30°250 ‘61 
30-241 51 
30°208 ‘51 We 
30°182 51 The min, by 
307187 '51 self-register 
30°150 51 , 1 ther, 38°-2, 

| 30-132 51 , Clouds a little broken) The lowest of 
30-114 '51 y. Quite thick. radiator on 
30°100 51 fs The eame. ground, 37°. 
30-090 149 ‘The same; seud swiftly moving froms.w, 
30°080 ‘50 i The same. 
30-062 '50 
30030 '51 
| 30°011 51 
} 30-000 ‘51 
29-981 '514) 
29°974 (52 The same, 
vi.__|29:958 52 1495] a. The same, 


‘Norex—A violent gale all night of the 20th and morning of the let, from W.N.W. and N. 
‘At 1 2.x, the barometer stood at 29-32, and as the wind got to the N.W. and N., it roseal 
‘the rate of alove 1-10th of an inch in an hour the thermometer, at noon on the 20th, rove 
to 55°, » degree of warmth very uncommon on the day preceding the winter solstice. 

‘Arremarkably cloudy period; not a star visible during the whole night. ‘The atmosphere 
‘was covered with one masa of dense cloud; the sun, likewise, was not once ecen on the ind. 

"The time was taken from a good clock, keeping mean time. Rate scarcely perceptible, 
Error obtained by observation of the ball-drop of the Royal Obecrvatory, Greenwich, 

"The Barometer has an elevation of 46 fect above mean high-tealer mark of the river Thames, 
carefully deduced by very accurate barometrical measurement, ‘The index error of scale 
presumed to be within a hundredth or two of the trath. ‘The Thermometer, by Dollead, 
Suspended in open air, at an elevation of 40 feet from the ground: aspect, northerly. 

‘The comparative strength of wind ts indlcated by the igure thus, meana no wind porceptble; I, ry 
ight brecea: 2, strong rem; 3, a gale. Tn tho column heeded Proportion @/ Clewa, 8 sates ule 
“Year. 10, 0 Blao aky isle; 8, aby hal covered. 








The aame; sky gots turbid and gloomy, 
The same. 
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metal and other substances, Dec. 19,— 
Tune 19. 

243, Tawes Beasxorox, Winckworth-pl., 
Shorwliteh, Afiddr., Gent, and Nicuotas 
Rrcuanos, Camomile-st., Lond., Builder; 
for improvements in curing or proventing 
smoky chimneys; also applicable to the 
purposes of ventilation, Dee. 19.—June 19, 

244. Curistoruzr Nicxars, Guildford- 
st., Lambeth, Surry, Gent. ; and Hzsay 
Gonce Coxtixs, Queen-st., Cheapside, 
Lond., Bookbinder; for improvements in 
Bookbinding, parts of which improvements 
are applicable tothe enttng paper for other 
purposes, Dee. 19.—June 19, 

245. Joux Ronentsox, Jun. Great 
Charlotte-st., Buckingham-gate, Midds., 
Geat.; for improvements of architecture as 
rogards its construction, or in the description 
or propertics of the fornis and combinations, 
and also of the superficial figures which may 
be employed; the application of these im- 

rovements being also for supplying forms, 

igures, or patterns, in various arts or manu- 
facturcs ; also for improvements with regard 
to the surfaces of buildings whether interior 
or exterior, for protecting them from decay, 
and alvo giving them a more finished ap= 
pearnnee. Dee. 19.—June 19. 

246, Wat1as Hunay Prrcuar, Billiter- 
#q., Middz., Merchant; for improvements 
in the construction of docks, and apparatus 
for repairing ships and vessels. Dee, 19, 
Sune 19, : 

247. Naaux Cay,” West Bromwich, 

















NEW PATENTS. 


Slafford., Manufacturing Chemist ; for im- 
provements in the manufacture of iron, 
Dec. 19.—June 19. 

248, Winurax Saxprorp Tart, Strath- 
car Cottage, Chelsea, Middz., Lieutenant 
in the Army; for improvements in paddle 
wheels, Dec. 19.—June 19. 

249, Wuuiaw Huvny Jauas, Birming- 
ham, Warw., Civil Engineer; for improve- 
ments in telegraphic apparatus, and in the 
means of communicating intelligence by 
signal, Dec. 22.—June 22. 

Joun Etvry, Canterbury, Kent, 
Millwright; for improvements in’ paddle 
wheels. Dec. 23.—June 23. 

361, Winttax Lasu, Benton ball, North 
Esq. ; for, improvoments in decomposing 
mutiate of sola, (common aalt) parta of 
hich improvements are also applicable to 

he condensing vapours. F processes, 
Dee, 23.—June 23, 

$52, Cusguzs Burtox, Holborn-bars, 
Chemist, and Hansusox Gary Dyan, Mor- 
Himepat, Carendiahan., Afidds Gent, 
Yor improvements in the manufacture of 
white lead. Dee. 23,—June 23, 

269. Wittiam Brixotxy, Birmingham, 
Warw., Patent Paper-tray Manufacturer; 
for improvements in the construction of 
presses. Dee. 23.—June 23. 

254, June. Fraxniino Norton, Man- 
chester, Lane., Merchant; for .improve- 
ments on stoves or furnaces. For Comm, 
Dee. 23.—June 23, 











Patent-Law Grievance. 


No. XXII. 


Thx inventors of this country; and the introducers of invehtions of other coun- 
tries into this, were obliged to pay down to the attorney-general and other 
agents, &c., of the Governinent, during the ten years ending Decerhber, 1834, 
more than £313,000, and during the post year above £42,000 (being at the 
rate of £420,000 in ten years.) It is to be observed that thése ¢hormous ex- 
tortions are exclusive of the ‘drawings, engrossings, and all the other charg 
of the patent-solicitor. 

The penalties inflicted on the inventive genius of Britain during the pre- 
sent ycar, up to the 25th ult., in the shape of government stamps and fees on 
patents, amount to more than £40,000 ! 

N.B, This sum bas been paid in ready money on taking the first steps, 
and as many of the inventors are poor mer, (Operatives,) and a great many 
others of them persons to whom it would be very inconvenient to pay at least 
£100 down, they have been obliged to go into debt, or mortgage ot dispose of 
their inventions, either wholly or in part, Sc. 
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INDEX. 


‘Acros, combination of, with an alkali, or 
earth, 118 





— Nitric, 119 

— Phosphoric, 120, 449 

— Sulphuric, 118 

— Sulphurows, 119 

‘Actynolite, character of, 202 

‘Aérometer of Parcieux, 421 

“Agriculture, objects of, 322 

‘Aihgor, Mr., on the steam-engine, 2 

‘Alabaster, character of, 268 

‘Alps, water boiled on the, 64 

‘Amber, vegetable origin of, 74 

‘Ammonia, or volatile alkali, to prepare, 28 

‘Ammoniacal gas, experiments with, 30 

‘Antiseptic, new, 308 

‘Animal nutrition, process of, 95 

Annuaire of the Bureau des Longitudes, 1 

‘Antimony, properties of, 112 

— Protoxide, propertics of, 113 

‘Arago, M., on the steam-engine, 1 to 20, 
123 to 144 

Archimedes and specific gravity, 253 

‘Argillaccous schist, character of, 352 

‘Arracatcha, culture of, 465 

‘Arsenic, properties of, 112 

‘Arsenious and arsenic acid, propertics of, 
ila 

Artificial process of petrifaction, 51 

Asphaltum, character of, 268 

‘Assimilation proceas, theory of, 4 

‘Atlas of Physical Geography, hints for, 294 

‘Atmonpheric air necessary to living organ- 
inms, 65 


sphere, 58 
Atmospheric electricity, 59 
Atmospheric pressure and expansion, 


Barometric light, 4 

De Luc on, 62 

— Measurement of heights by, 62 

— Mereurial coluran, nice measurement 
of, 166 

— and moteorvlogical agents, 55 


55 





Barometer, Pascal and Halley on, 61 
— Production of rain, 59 
— Rio and fall of the mercury, 60 
— Source of winds, 55 
— Torricellian, 61 
—— Trade-winds and Monsoon, 56 
Barometrical Atriometer, use of the, 425 
‘Basalt, character and varieties of, 339, 340, 
S41 
Basin of the Gwe 78 a aap 
—_— ion and Hampahi 
— Paris, tertiary formaticn of the, 481 
— Vienna and Lower Styria, 47 
Botata, culture of the, 462 
Beaches clevated by tides, 153 
Beef-shell, economy of the, 288 
Bevan, Mr. B., on naildriving, and the 
tenacity of timber, 43 
Bitterspar, character of, 266 
Biman, charcirf,308 
analysis of the, 
— chemical composition of the, 96 
Blunder, a curious one, 410 = 
Boat-ehell, economy of the, 222 
Bodies for dissectiou, to preserve, 314 
Botanieal hy, objects of, S23 


Brain of the », European, and Orang- 
Ontang, Dr. Tiedemann ony 195. 

Brandy, ‘rench and Spanish, purity of, 

Braga and bell-netel vests, vibration of, 
36 


Bread-fruit, culture of the, 461 

Brewster's Staktometer, uso of, 426 

Bridge over the Nile, 308 

British Association, seventh meeting of the, 
reported, 206—227 

— Principal papers read before:— 

— Asgriculture, 220 

— CRemisiry tnd mineralogy, 212 

— Crosse 218 

— Diamond, vegetable, 217 

— Electricity nant magaetiom, 200, 210 

— Geology and geography, 215 

— Grants of money to the sections, 287 

—Fpotisthematicl and physical scene, 


221 
— Tides, 207, 293 
— Zoology ana Botany, 918 




















